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ABSTRACT

Swimbladder morphology, cranial osteology and vertebral counts are shown to be of value
taronomically, The swimbladder is used 10 assess relatonships between species and a
systemaltic revision is proposed. The genera Sillego, Sillaginopsis and Silluginodes are retained
with three subgenera of Sillage (SHlaginopodys, Pargsilicgo subgen. nov.. and Silluzo).
Twenty-five species arce deseribed including seven new species and one new subspecies.

INTRODUCTION

The family Sillaginidae consists of three
genera. three subgenéra, twenty-five species and
five subspecies of small to moderate sized fishes
distributed in the shallow coastal waters of the
Indian and western Pacific Oceans. The whitings
or sand smelts forni the basis of small but
commercially important fisheries throughout
their range.

The systematic position of the family has been
conjectural. For Cuvier it was within the family
Gobioides, but transferred later 1o the Percoides.
Richardson (1846) erccted a new family to
accommodaie i, but later placed it in the
Uranoscopidae, Gilnther (1860) placed the genus
Sillugo into his Tamily Trachinidae due to the
number ol vertebrae and long anal N, but
remarked thai the structure of the skull is that of
u Sciaenod fish and in a foownoie states ‘The
physiognomy of the fishes of this genus has a
striking similarity t0 Pachyurus, a Scizenoid
genus’. Gill (1862a) reviewed the relationships of
the family and although noting its resemblance 1o
several families, concluded that ‘its true
relationship is racher difficult to be decided”. Gill
observed however, that ‘By its cavernous skull, it
suggests the Sciaenoids and the Aceringe among
the Percoids, but from both, it is at once
separated by the long anal fin which is nearly
equal 10 the dorsal, and by other morphological
and anatomical characters, which the description
of the family given above will at onee suggest.
Among the Percoids, it most resembles the species
usually known under the name of Acering
schraitzer, but as will readily be learned on
comparison, the resemblance is simply analogical.
Among the Sciaenoids, the most analogous forms
appear to be the genera Pachypops of Gill, and
Pachyurus of Agassiz, or Lepipterus of Cuvier
The squamaiion of the fins, characteristic of the

Seiacnoids, in addition to the shortness ot the
anal fin ol those genera and the peculiarly dense
squamation of the caudal fin of Pachyurus,
evidently show that they are irue Sciaenoids and
exclude the entertainment of any striet or close
alfinity 1o the Sillaginoids. From the Trachinoids
and the allied forms with which the family has
been associated by Dr Giinther, it is at once
separated by the form and strueture of the head’.

Gill also comments on Bleeker's earlict
placement of the Sillaginidae with the family
Sciaenidae where he subdivides the Seiaenoidei
into the subfamilies Acerinaeformes (genera
Acerina (= Gymnocephalus) and Coptodon (=
Tilapig). Sillaginiformes (genera, Sillago,
Sillaginichrhys (= Sillaginopsis) and Aspro (=
Zingel))) and Sciaeniformes. Gill then remarks
‘The charaeters which distinguish the
Sillaginoidae Irom the Sciaenoidac have been
previously enumerated. The difference between
then1 and Aspro are still miore decided. Ax
previously remarked, the resemblance to Acering
is much greater’,

Boulenger (1901) placed the family Sillaginidae
close to the Scigenidae and ‘In the high number ol
vertebrae (12-14 4 14-20) they approach
Collichthys (11 +18) and Lonchurus (104 19)
and siates 'The oblong and elongated cavernous
head, with the pracoperele bent inwards below,
covering a considerable part of the lower surface
of the head, recalls Aspro among the Percidae,
with which genus Sil/ago has been associated by
Bleeker in 18397,

The Sillaginidae differ from the Percidae in
having three predorsal bones insiead of one or
none, no teeth on palatines; a spur on the
posteriormost procurrent ray of the caudal fing a
variously developed subocular shelf, and a
median pit conaining two pores in addition 1o the
pair ol pores on the lower jaw. Gymnocephalus,
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espeetully €. geerinuy  (Guldenstadt) s
remarkably similar 1o the Sillaginidae in having
Cwo i) spines, the cavernous skull, the lower
part ol the preopercle bent inwards, 2 pores on
Ihe chin, o spine on opercle, the lateral ling
entending on ta the caudal Ty, dorsal fins wnted,
6-7 brunchioslegul rays, veriebrae 33-38, und the
swimbladder is present. The otolith of G. weering,
aud to a lesser extent Zingel zingeld, 1s remarkably
like the Silluginidae and from an ‘otolithological
point of view those ol Aspro (= Zingel) only
difler I'romn sillaginids in a less strongly reduced
dorsal ficld and a slightly deepencd sulcus, which
atherwise  exhibits  all characters wypical for
sillagunids. 1 have linde doubr that Aspro (=
Zingel) really s the closest relative to the
sillaginids  (W. Schwarzhans pers. cowmum,
17.1.1982). It uppears  thal  the family
Sillaginidac is relared 10 the Sciaenidae, Percidae,
and 10 2 lesser extent the Haemulidie, and
exhibits many plesiomorphic characters, A study
of their relationship with the above families is in
prouress,

This study commenced as 4 revision of the
Western Australian species, but was expanded
when il bhecpme obvious thal g world wide
FUVISION WS necessary.

Because any species are very similar in
external morphology a scarch was made for
additional taxonomic charasciers  (hat would
permit the identiticayion of specics and local
populations. The structure of the swimbladder,
the eranial osteology, and the axial skeleton are of
great villue in the diagnosis ol species.

The swimbladder was also of wvalue in
determining relationships in thoxe species where
this organ was present, and proved to be o most
curmpley slructure in many species, Most specics
have a duct-like process arising from the veulrul
stinhace of the swimbtadder that extends ro the
urogenital opening. The *duct” hus not yet been
fully investigated dbut it appears 10 be n rubular
extension with u lew blood capillanies That run
posteriorly alonp the inner ventral sucface of the
swimbladder and then down the tube towards the
urogenital opening where the duct appears to end
bhndly sbove and adjacent to the drogenital
aperiure; on the dorsal opemng of the duct inside
the swimbladder is an overlying valve-like process
thae ahinost blocks the entrance. Although sound
productionp has been reported for the Sillaginidae,
Hhe complex nature ol swimbladders with lateral
and antertor  projections, particularly  those
extensions thar terminate on the basioccipital,
and 1hose with overlying modilicd vertebrae at
the posterior tapering portion of rhe

MENMOIRS OF THE QUEENSLAND NUSEUM

swimhladder, suggest that sound rcception and
perhaps amplificaton is mvolved. No sunwe
muséles arc associated with the swimbladder and
it iy probuably not used 1o produce sound.

The avial skelelon is highly modified n all
species with @ posterior tapering extension of the
swimbludder. This  peculiar modification was
reported by Hotty (1961, p, 62) and Takahashi
(1962, p. 24, Tig, 117). The vertebrac overtyhg the
swimbludder posteriorly Trom the lirst hacemal
arch have the parapophyses jomed to form g
bridge that partly surrounds the swimbladder,
thus reinforcing the posterior tapering exiension
ol hat organ; such modilied cuudal verlebrae
extend posieriorly to the 1ermination of the
swimbladder where (he bifurcate tips fuse ta form
the more normal haemal splnes. This modified
section  of the axial skeleton permits  the
separation of the vertebral column into Three sec-
tions in most species ol the genus Sillago. 'he
tripariite separation ol the vertebrue number is a
most useful taxonomic character thar has been
extensively  employed  in delimiting  species.
Vertebral counts were lound to be variable in
most species examined but with surprisingly little
overlap between species und no geographic clinal
variation, Environmental factors may influenee
the numbet ol verlehraein teleasts (Barlow, 1961
Towler, 1970), and in some species the vertebral
number may show consideeable vanation whereas
in others it may be species specific and
characteristic of particular populations within a
species. In the Tamily Sillaginidae the vertebral
number is a valuable aid (o species and suhspecies
recognition in many cases, and may well prove to
be of value in population unalysis and in
delimuling populations of widespread species,

The cranial osteology was examined for almaost
all species and its value as a taxonomie characte
15 without doubt. The width and shape of the
sensory cunal Inidges on the frontals, the shape of
the subocular shelf on the third snborbilal bone
and the confignrution of the otoliths are of
particular value.

The caudal skeleton shows some differences
berween species and is being fully investigated.
The complete osteology and relationships of the
family Sillaginidae is now under study and will be
presented in a forthcoming paper.

MATERIALS AND METHODS
This study is based on an examination of
preserved  specimens, fresh  marerial and
radiographs made available by many muscums,
scientific institutions, fisheries depariments,
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Counts

The dorsal and anal fin spines and rays were
counted. The last dorsal and anal fin
ptervgiophore  normally  supports  two  rays
eounted as 4 mingle element. The anal spines weie
invariably two in number, the first anal spine may
be reduced in size and requires careful dissection
in some small specimens. In all type specimens the
fin clements were counted from radiographs. The
dorsal and anal rays were regarded in association
and the fin ray counts are the number of
specimens which had that partieular fin ray
lormula.

Pectoral fin rays were normally 15-17 exceprt S.
punijuy (20-22). The giliraker eounis ranged [rom
1-5+1+6-12 and were of no value in separating
speeies.

Lateral line scales bearing pores were counted
fioan the upper margin of the operculum to the
caudal flexure at the posteriot margin ol the
hypural. When lateral line scales were missing it
was sometimies possible to continue the count
above the damaged region by using scale rows and
then return to the pored scales beyond.

Transverse scale rows were counted from the
origin of the dorsal fin in an obligue row to, bul
noi including, the lateral line seales, and then
from the origin of the anal in obliguely Torwards
and upwards to the lateral line scales,

Number of cheek scale rows were eounted {rom
below the eye 10 the margin of the preopercle.

The vertebrae were counted whencver possible
lrom boiled and defleshed unfixed specimens
preserved by refrigeration, salting, or in some
cuses  filleted specimens obtained from fish
markels., Preserved speeimens were eleaned and
stained using a modified Hollister method
(Hollister, 1934), or radiographed using industrial
X-tay film. The axial skeleton was subdivided
into three seetions, the abdominal vertebrae
from the base of the skull to the first haemal arch,
the modified vertebrae overlying the swimbladder
posteriorly (ineluding the vertebrue bearing the
furst haemal arch which may be well developed, or
alinost ot hair thickness and easily broken when
disseeting speeimens), and the caudal vertebrae
bearing siraight haemal spines. The conical
terminal  segmient  (urostylar  vertebrae) s
inchuded,

MEASUREMEN IS

These were mude along the longitudinal axis of
1he body using a lish measuring board or a sel
square and a metre rule. Dial calipers were used to
determine head, cve, snout and depib
measurements. Twenty  body  dimentaions were

chosen at the commenecement of the study bui
reduced to the following for specics description:

Standard length (SL) was taken from the tip ol
the snout behind the upper lip to the cavdal
flexure at the hypural margin.

Head: {rom the tip of the snout 10 the posterior
margin of the fleshy operele.

Snout: from up of snout 1o anterior fleshy
margin of eve,

Eye: the horizontal diameter between the tleshy
margins ol the orbit.

Interorbital widib: the Ieast width of the bony
interorbital spuce.

Snout to first dorsal fin: from tip of snout to a
line perpendieular to the odgin of the spinous
dorsal fin

Snout 1o second dorsal fin: from tip of snout 1o
a line perpendicular from the origin of the spine
preceding the rayed darsal lin.

Snout to anal fin: from tip ol snout to a line
perpendicular to the origin of the first anal spinz.

Greatest body depth: at middle ol body.

Leust depth of 1he caudal peduncle.
SWIMBLADDER

Specimens were dissected by u cut down the
middle of the ventral surface Irom the isthmus to
a few mm from rhe vent, thence circumventing
anus and urogenital aperture along Lhe side ot the
vertebral column to expose the full length of the
swimbladder. The gills and viscera were removed
and the thin peritoneum carefully pulled away
[rom the surface of the intaet swimbladder. Caic
should be taken not (0 damage any anterior or
lateral appendages to the swimbladder nor breih
the duct-like process from the ventral surface ol
the organ (o the urogenital aperture. The tubular
‘duct” is quite firm in fixed specimens especially
larger examples and is not conneeted to the
alimentary canal (Fig. 1A).

ABBREVIATIONS OF INSTITUTIONS CITED

AMNH American Musemm of  Natural
Mistorv, New York,

ANSP Academy  of  Natural  Sciences,
Philadelphia.

AM Australian Museum, Sydney.

BRM Brinsh Museum (Natural History},
[ ondon.

BPBM Bernice P Buwlop  Muscum,
Honolulu.

CAS Californie Academy of Sciences, Sun
Francisco.

CMFRI Cemival Marine Fisheries Rescarch
Institute, Cochin.

CSIRO  CSIRO Division of Fisheries and

Oceanography, Cronulla, N.SW.
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FRSK Fisheries Research Station, Kanudi,
Papua New Guinea.

HUJ Hebrew University, Jerusalem, Israel.

MNHN  Museum National d’Histoire
Naturelle, Paris.

NSMT National Science Museum, Tokyo.

QM Queensland Museum, Brisbane.

RUSI Rhodes University, J.L.B. Smith
Institute of Ichthyology,
Grahamstown, South Africa.

SAM South Australian Museum, Adelaide.

SOSC Smithsonian Institution
Oceanographic Sorting Centre.

SU Stanford University, Division of
Systematic Biology, California.

THUP Biology Department, Tunghai
University, Taichung, Taiwan.

UMMZ  Museum of Zoology, University of
Michigan.

USNM National Museum of Natural History,
Division of Fishes, Washington.

USMK Universitetets Zoologiske Museum,
Copenhagen.

WAM Western Australian Museum, Perth.

ZS1C Zoological Survey of India, Calcutta.

ZUMT Zoological Department, University

Museum, University of Tokyo.

Family SILLAGINIDAE
Type genus: Sillago Cuvier, 1817.

The famuly Sillaginidae is represented by 3
genera, 3 subgenera, 25 species and 5 subspecies.

Body elongate, only slightly compressed, head
tapering with terminal mouth; lower part of the
preoperculum separated by a deep channel,
directed horizontally, bent inwards to almost
meet that of the other side. Body covered with
small or moderate sized ctenoid scales, those of
cheeks and opercles cycloid or ctenoid; lateral line
scales simple.

Mouth with band of small villiform teeth; with
an outer row of caninoids in one genus; maxillary
concealed by large broadly triangular lachrimal
bearing raised central dome-like arch that greatly
increases the membranous infraorbital
laterosensory canal; 5 suborbital bones present;
third suborbital with subocular shelf of species-
specific shape; operculum with small sharp spine;
cranium elongate, somewhat pointed anteriorly;
prevomer expanded anteriorly and laterally,
flattened dorsally without a ridge, anterior lower
surface with inverted V-shaped series of caninoid
or villiform teeth.

Ethmoid a low flattened ridge anteriorly
bearing poorly developed ethmoid processes in

most species; frontals rise medially to a high keel,
clasp ethmoid posteriorly and extend well back to
form a high ridge that divides and forms a
variously developed bridge on each frontal
overlying the supraorbital laterosensory canal
that continues anteriorly along the deeply
grooved nasals to emerge as small oblique slits on
the tip of the snout; supraoccipital arises between
the flat parietals and continues in low profile
posteriorly where it broadens; epiotics project
posterolaterally, their lateral edges forming a
ridge overlying deep groove between epiotics and
pointed autopterotics. An open deeply grooved
supratemporal-intertemporal canal formed above
each autopterotic; emergence of temporal-
supraorbital laterosensory canal through open
groove laterally or enclosed circular foramin.
Parasphenoid with a sharp ventral keel; anterior
opening flares forward to receive posterior part of
prevomer; posterior end widens and flattens
above basioccipitals which are thin, and broadly
expanded to house enlarged otolith; posterior
part of myodome may open as narrow
longitudinal slit or be completely closed.
Osteocranium dominated by an extensive and
highly developed sensory canal system; dermal
roofing bones of cranium frequently elevated to
accept laterosensory canal system; infraorbital
laterosensory system highly developed and
broadens at the lachrimal bone; preopercular
system ventral and broadly developed to occupy
most of ventral surface of head. The receptive
areas anteriorly are enormously extensive and are
characteristic of the family.

Two dorsal fins, first consisting of 10 to 13
slender spines, second of one slender spine and
16-27 rays; anal with 2 small slender spines and
14-26 rays; caudal emarginate; unpaired fins with
membranes scaly, pectoral fin normal without
scaly process at axil; ventral thoracic with 1 spine
and 5 rays, modified in one species. Lateral line
almost straight, continuing on caudal fin and with
50 to 141 pored scales to caudal flexure,

Swimbladder absent, poorly developed, or
highly complex, with anterior and lateral
extensions, and tapered posteriorly to form 1 or 2
slender extensions that project well into the
caudal region. A unique duct-like process from
the ventral surface of the swimbladder to the
urogenital opening present or absent.

Vertebrae 32 to 44; caudal vertebrae modified
where they meet the posterior extension of the
swimbladder in many species.

Shore fishes of small to moderate
frequenting the Indo-Pacific region.

size
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Kty 10 GENERA OF SILLAGINDAE

1. — Snout and head not depressed; sccond
dorsal spine not elongate; eves normal;
swimbladder present .. - 2
— Snout and head depruscd sc«.ond dorsal
spine elougate, evey small and almost covered
by fleshy orbit; swimbladder vestigial or
aADSENt oovvvereeiniaiiiinn, Sillaginopsis (p. 47)
— Lateral line scales 5010 84 ... Siflago(p. 5)
— Lateral line scales 129 to 147 .-

..... Sll/ugrnor!ec(p 46)

1817

Sillugo Cuvier, 1817, 1ype by subsequent designation,
Gill, 1861, Siflago sihama \Forskal, 1775)

ts

........................

Genus Sillapo Cuvier,

DIAGNOSIS
Sillaginidae in which the swimbladder is
present, variously formed, simple or eomplex,

with a duct-like process normally present on the
ventral surface; lateral line scales 50 to 84. Dorsal
spines 10 10 13, normally 11 or 12.

KEY TO SUBGENLRA OF SILLAGO

1. — Ventral fin spine very small and situated a1
the buse of u thickened club-shaped outer
ventral ray; swimbladder reduced, no duat-
like process: no modified caudal vertebrae

cLSillaginopodys

cen e seese

— Venlral fm ﬁpme normal swimbludder
divided posteriorly into two lapering
extensions;  duct-like  process  present:

moditied candal vestebrae present ...,
— Ventral fin spine normal; swimbladder
with  the posterior  exiension  single and
Lapering to a fine poinl, or rounded; duct-like
process present; modilied caudal verlebrac
present or absent .., Parasiflago subgen, nov.

Sitlago.

Subgenus Sillaginopodys Fowler, 1933

Sillaginopodys  Fowler, 1933, wpe by original
designation Sillago chondropus Bleeker, 1549,

DIAGNOSIS

First ventral fin ray modified into a laterally
compressed thickened club-like structure (Fig.
1B). Swimbladder reduced in size, no duct-like
pracess from the ventral surface to the urogenital
aperture. One species.

Sillago ( Sillaginopodys ) chondropus Bleeker

Club-foot Whiting
(Figs. 1B, 2A, 8B, 17)

Sillugo chondropus Bleeker, 1849, p. 61 (Ratavia), 1849,
pp. 5, &, 10; 1874, p. 65; 1877, pl. 3RY, fig. 2
Ginther, 1860, p. 246. Gill, 1861, p. 5(4. Gilchrist
and Thompson, 1908, p, 193; 1917, p. 248, Regan,
1908, p. 245. Barnard, 1927, p. 508, Weber and de
Beautory, 1931, p. 176, Ng. 34. Fowler, 1933, pp
430-1; 1949, p. 6. Herre, 1939, 1. 112, 1953, p.
478, Smith, 1949, p. 204, fig. 469, Palckar and Bal,
1953, p. 125, Munro, 1958, p. 178; 1967, p. 346
Dutt and Sujatha, 1980, p. 372. McKay, 1980, pp.
382-3.

MATERIAL EXAMINED

Tvee: The location of the holotype §s unknowa,

OTueR MATERIAL South Africa (2); SOSC 480, RUSI
469, Durban Pakictan (8), SOSC 23, Field No. LW-I,
177 miles west of Karachi at west end of Astola Island,
India (3); ZSIC 6068/2, Calva Beach, Goa; SOSC 381,
Thirumillivasal, Madras Siate; AM B8095, Madras.
New Guinca (3); CSIRO €790, Minga Creek, Wewak;
CSIRO CT7¥0, Liket River, Manus [sapd, FRSK FO
1405 Ramu River. QM 112914, Chantaburi, Gulf of
Thailand, Philippines (6); USNM 145340 (3) Abuyog,
Leyte; USNM 145095, Lingayan Gulf, Luzon; USNM
145331, Daet, Luzon; USNM 145115, Camiguin Island,
Babuyan [slands.

DIAGNOSIS

First venrral ray modified into a laterally
compressed club-like structure which overlaps
much reduced ventral spine at the base of the fin,

DESCRIPTION

Dorsal fins X1-X11, 1, 20 22; anat fin I,
22-23 (Table 1). Lateral line scales 66-73 (Table
2); TR 6 above, 9-10 below. Cheek scales in 3-4
rows, all ctenoid.

Proportional dimensions as percent ol SL;
greatest depth of body 13-16; bead length 25;
snout tip to ventral fin origin 26-27; snout tip (o
spinous dorsal (in origin 28-29; snout tip to
second dorsal fin origin 50-51; snout tip to anal
origin 47-50; least depth ol eaudal pedunclc
7.9-8.4.

Proportional dimensions as percent of head:
length of snout 32-35, horizontal diameter of eye
19-22; least width of interorbital 14-17.

VERTERRAD: 12-13 abdominal, 22-23 caudal,
total 35 (see Table 3).

CoLour IN ALconol. Pale sandy brown,
above, paler below, scale margins dusky; a dull
silver-grey  mid-lateral band usvally present,
{requently with a wide dusky band below on
lower sides. Fins hyaline, the spinous dorsu!
tinged brown with a fine dustoing ol blaek spots at
the tip.



6 MEMOIRS OF THE QUEENSLAND MUSEUM

SWIMBLADDER: (QM 112914} commcnees as a
very f(lattened presumably non flunctional
structure just behind the axis vertebrae and then
rather abrupdy narrows to a fine point
terminating on the ninth abdominal vertebra (Fig.
8B). No duct-like process from the ventral surface
is present, as the posterior extension terminates
well before the first haemal arch. Modified caudal
vertebrae are not present.

Palekar and Bal (1953, p. 128) examined 12
specimens from near Karwar and stated that the
swimbladder was absent.

DISTRIBUTION

Sowth Africa, Mozambique, West Pakistan,
India, Burma, [ndonesia, New Guinea, Thailand
and Philippines (Fig. 17). Not recorded from
southern New Guinea or Australia.

REMARKS

A number of authors (Giinther (1860), Gill
(1861y, Fowler (1933), Palekar and Bal (1955,
etc.)) have described the ventral fin spine as
thickened and united with the first ray. Weber
and de Beaufort (1931) statc that this spine is
normal, not thickened, but very slender and
consolidated with the much thickened first ray,
both forming a single body. Smith (1949)
describes the spine as short and adnate to the
thickened recurved first ray.

Figure 1B shows the ventral spine to be short
and situated below the thickened recurved pad of
the first ventral ray; the second ventral ray is
unmoditied. The reduced swimbladder and
maodified ventral {in indicates that this species is
demersal and may use the ventral fin pads
somcwhat like sled runners on the bottom.

Palekar and Bal (1935, p. 128) found that in 12
specimens the first haemal arch invariably
occurred on the thirteenth vertebra. Additional
vertebrae counts taken throughout the range of
this species may show some local populations ta
exist as [ find 12 to 13 abdominal vertebrae.

TABLE 1: FreQuEncy DisTRIBUTIONS 0f DORSAL
AN ANAL Fis RAYS o S10z2.46G0 CHONDROPUS

Dorsal rays 20 21 21 22
Anal rays 23 R 3 3
South Africa 1 - | -
Pakistan 1 - 4 2
India - - 2 1
New Guinea - - 1 2
Thailand - 1 - -
Philippines 2 - 4 3

TABLE 2: FREQUENCY DNSTRIBUTIONS OF LATERAL

LANE SCALES OF SILLAGO CHONUROPUS

Lateral line scales 66-67 68-69 T70-71 72-73

South Africa -
Pakistan
India -
New Guinea -
Thailand -
Philippines -

1

[ I S R R T
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TABLE 3
CHONDROPUS

VIRTEBRAE COUNTS OF SHLAGO

Abdominal 12 i3
Caudal 23 2

South Africa
Pakistan
India

New Guittea
Thaifand
Philippines

I o= | =t |

Subgenus Sillage Cuvicr, 1817

Sillago Cuvier, 1817, lype by subsequent designation,
Gill, 1861, Sillago sthama (Forskal).

DIAGNOSIS
Swimbladder present and divided into two
tapering cxiensions posteriorly. Sillago

megacephalus is poorly known and is tentatively
included in this subgenus.

KEY TOQ SPECILS OF THE SUBGENUS SILLAGO

1. — Dorsal spincs 12-13; 79-84 lateral line
scales; 38-39 vertebrae | Sillago parvisquamis
— Dorsal spines 115 66-72 lateral line scales;
I3 vertebrae ..,oeieerinieyerian .2
— Body with a longﬂudma! n.m of d":rl\
spots below the lateral line and a series of
dark saddle-like blotches on back ...... e
................................ Sillago inrermedius
- Body uniforim in colouration ...eeeovvvine, 3
—Head length 24-30 percent of standard
length; vertehrae 33 ... ..ooa.ll Sillago sthama
— Head length 33 percent of standard length;
vertebrae unknown ...7 Silfugo megacephalus

[2¥]

Sillago (Sillago) sihama (Forskal)
Northern Whiting or Sand Smelt
(Figs. 2B, 6AB, 14A, 15)

Athering sihama Forskal, 1775, p. 70 (Lohaja, Red
Sen). Bonnaterre, 1788, p. {78, Gmelin, 1789, p.
1396. Lacepede, 1803, pp. 371, 273,
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Platycephalus sihamus: Bloch and Schneider, 1801, p.
60,

Sciaena malabarica Bloch and Schneider, 1801, p. 81,
pl. 19 (Tranquebar).

Sillago acura Cuvier, 1817, p. 258 (Sea of the Indies).
Blecker, 1849, pp. 4, 5, 8, 10, 11, 14, 69; 1853, p. 4;
1859, p. 158. Giinther, 1864, p. 308. Kner, 1865, p.
128. Jouan, 1868, p. 252.

Sillago sihama: Ruppell, 1825, p. 9, pl. 3, fig. 1.
Giinther, 1860, p. 243; 1861, p. 221; 1880, p. 56.
Gill, 1861, p. 504. Bleeker, 1864, p. 56; 1865, p. 56;
1874, p. 67; 1876, p. 332; 1878, p. 46. Day, 1865a,
p. 18; 1865b, pp. 47-8; 1868, p. 299; 1870, p. 686;
1878, p. 265, pl. §7, fig. 3; 1879, p. 35. Schmeltz,
1866, p. 8; 1969, p. 16; 1879, p. 44. Playfair, 1867,
p. 861. Klunzinger, 1870, p. 818; 1879, p. 369;
1884, p. 123. Peters, 1877, p. 836. Macleay, 1883,
p. 360. Steindachner, 1893, p. 237. Elera, 1895, p.
500. Rutter, 1897, p. 87. Jordan and Snyder, 1901,
p. 109; 1902, pp. 486-7. Jordan and Evermann,
1902, p. 360. Johnstone, 1903, p. 295. Fowler,
1904, p. 549; 1925, p. 248; 1927, p. 286; 1928a, p.
235; 1928b, p. 709; 1930, pp. 611, 654; 1931a, p.
337; 1931b, p. 302; 1931c, p. 337; 1933, pp.
417-21; 1934a, p. 422; 1934b, p. 474; 1935, p. 150;
1937, p. 238; 1939, p. 50; 1949, p. 50. Pellegrin,
1905, p. 83; 1907, p. 203; 1914, p. 225. Jordan and
Seale, 1905a, p. 782; 1905b, p. 12; 1907a, p. 12;
1907b, p. 25. Jordan and Starks, 1905, p. 205;
1917, p. 455. Gilchrist and Thompson, 1908, p.
192; 1916, p. 275; 1917, p. 348. Regan, 1908, p.
245. Jordan and Richardson, 1909, p. 192. Jenkins,
1910, pp. 132, 136. Seale, 1910, p. 281; 1914, p. 69.
Weber, 1913, p. 267. De Beaufort, 1913, p. 119,
Jordan, Tanaka and Snyder, 1913, p. 187. Jordan
and Metz, 1913, p. 41. Jordan and Thompson,
1914, p. 259. Maxwell, 1921. p. 33. Fowler and
Bean, 1922, p. 68; 1927, p. 8. Chaudhuri, 1923, p.
721. Hora, 1924, p. 489, Vinciguerra, 1926, p. 583.
(?) Paradice and Whitley, 1927, p. 89. Barnard,
1927, pp. 507-8. Reeves, 1927, p. 10. Whitley,
1928, p. 12; 1964, p. 43. Mori, 1928, p. 6. Gudger,
1929, p. 528. Duncker and Mohr, 1929, p. 70.
Weber and de Beaufort, 1931, pp. 172-3. Borodin,
1932. p. 85. Herre, 1933, p. 4; 1939, p. 112; 1953,
pp. 479-80. Martin and Montalban, 1934, pp.
222-4. Umali, 1934, p. 371. Hardenberg, 1936, p.
246; 1941, p. 227. Villadolid, 1937, p. 192. Blanco,
1938, p. 507. Domantay, 1940, p. 98. Gopinath,
1942, p. 337; 1946, pp. 13, 19. Chako, 1949a, p. 33;
1949b, p. 95; 1950, p. 171. Smith, 1949, p. 203, fig.
467; 1955, p. 44. Suvatti, 1950, p. 395. Tripathy,
1952, pp. 80, 84. Radhakrishnan, 1954, p. 196;
1957, pp. 254-83. Palekar and Bal, 1955, p. 128;
1961, pp. 76-93. Munro, 1955, p. 121; 1958, p.
178; 1967, p. 347. Tomiyama and Abe, 1958, p.
1176. Scott, 1959, p. 56. Menon, 1961, p. 387.
Khalaf, 1961, p. 80. Smith and Bailey, 1961, p.
359. Misra, 1962, pp. 232-3. Nadkarni, 1963, pp.
164, 166. Smith and Smith, 1963, p. 18. Marshall,
1964, p. 170. Grant, 1965, p. 88; 1972, p. 243.

Alfred, 1966, p. 100. Arnoult and Fourmanior,
1967, p. 137. Macnae and Kalk, 1969, p. 132.
Krishnamurty, 1969, pp. 295-303. Ramamurthy
and Dhulkhed, 1977, pp. 283-4. James, Verghese
and Devaraj, 1978, pp. 212-20. Shao and Chang,
1978, p. 9, pl. 1, fig. 3, pl. 2, fig. 3; 1979, pp.
695-705. Dutt and Sujatha, 1980, pp. 371-75.
McKay, 1980, pp. 381-2, fig. 1D.

Sillago erythraea Cuvier, 1829, p. 409 (Suez, Red Sea).

Sillago malabarica Cantor, 1849, p. 1003. Bleeker,
1853, p. 34; 1839, p. 2. Gill, 1862, p. 504. Pohl,
1884, p. 32.

Silago ihamna (misprint), Fowler, 1928b, p. 16.

MATERIAL EXAMINED

Types: Atherina sihama Forskal, Holotype registered
No. 71 in the Zoological Museum of Copenhagen.
Klausewitz and Nielsen (1965, p. 27, pl. 38, No. 71,
photograph and radiograph) have recorded 18 anal
rays, but a re-examination (Nielsen, pers. comm.
25.x1,1966) shows a few additional detached dorsal rays,
the cycloid cheek scales. No vertebrae count is possible
as the holotype consists of a dried skin with the skull /n
situ. The suborbital bones could not be examined.
Sciaena malabarica Bloch and Schneider. Type not
examined.

Sillugo acuta Cuvier. Radiographs of four syntypes in
the Museum National D’Histoire Naturelle, Paris, were
kindly forwarded by Dr M. Blanc. Three paralectotypes
registered A.3118 from Batavia have vertebrae counts
of 14-5-15 (2), and 14-6-14 (1). The specimen
registered  A.5270, collected by  Dussumier,
Coromandel, India, SL.177 mm is here designated
lectotype. Two dried paralectotypes registered A.5427,
from Pondicherry, with the vertebral column removed,
were not radiographed.

Sillago erythraea Cuvier. Two syntypes in the Museum
National D’Histoire Naturelle, Paris. Radiographs
forwarded by Dr M. Blanc. One specimen registered
A.3137, coilected by Mr Ehrenberg at Mer Rouge (Red
Sea) has a vertebrae count of 14-3-17 and is here
designated lectotype. A.3127, a paralectotype from
Suez has a vertebrae count of 14-3-17.

OTHER MATERIAL: South Africa (8); RUSI 7487, East
London; RUS1 7179, Isipingo; WAM P19237-43,
Durban. Mozambique (45); SOSC 476 (10},
Mozambigue; SOSC 476 (17), Delagoa Bay; SOSC 476
(8), Lourenco Marques; SOSC 476 (2) Ponta Maboul;
USNM 72868 (6), Changane; SOSC 170, near Zambezie
River. Zanzibar, WAM P0177; WAM P15353.
Malagasy (42); SOSC 54, Ampora Village; SOSC 54 (9),
Baie d’Amboro; SOSC 54 (29), Nossi Be; SOSC 134,
Nossi Be; USNM 171079, Anjouan; SOSC 145, Mayotte
1sland, Comores. Kenya (8); AMNH 19619, Kenya;
RUSI1. 467, M883, Malindi; SOSC 145 (5), Duruma
River. Seychelles (4); USNM 12634 (2), Seychelles;
SOSC 145, Mahe Island; RUS1 467, Sey. 132, South
Mahe. Somali, AMNH 8175 (3). Ethiopia, USNM
49324, Massawa. HUJ F7134, Abu Zenima, Gulf of
Suez, Red Sea. Muscat, BM 87 ii.ii.226. Persian Gulf,
USNM 147959 (2). Pakistan (29); SOSC 23 (19), 177
miles west of Karachi; WAM P15559-68 (10), Karachi.
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DESCRIPTION

Dorsal fins X1, 1, 20-23, anal fin 11, 21-23
(Table 4). Lateral line scales 66-72 (Table 5). TR.
5-6 above, 10-12 below, 4-5 (usually 5) scales
between lateral line and spinous dorsal fin origin.
Cheek scales in 2 (rarely 3) rows, all cycloid.

Proportional dimensions as percent of SL:
Greatest depth of body 16-20; head length 24-30;
snout tip to ventral fin origin 28-32; snout tip to
spinous dorsal fin origin 32-35; snout tip to
second dorsal fin origin 54-57; snout tip to anal
fin origin 54-58; least depth of caudal peduncle
7-8.

Proportional dimensions as percent of head:
Length of snout 35-42; horizontal diameter of eye
21-26; least width of interorbital 16-21.

VERTEBRAE: 14 abdominal, 2-8 modified,
12-18 caudal; 14+ 20, total 34 (see Table 6).
Juvenile specimens from the Northern Territory
have 13 abdominal vertebrae and a very fine

almost hair-like first haemal arch. Adult
specimens have the normal 14 abdominal
vertebrae.

COLOUR IN ALCOHOL: Body light tan, silvery
yellow-brown, sandy-brown, or honey coloured;
paler brown to silvery white below; a mid-lateral,
silvery, longitudinal band normally present;
dorsal fins dusky terminally with or without rows
of dark brown spots on the second dorsal fin
membrane; caudal fin dusky terminally; no dark
blotch at the base of the pectoral fin; other fins
hyaline, the anal fin frequently with a whitish
margin. After long preservation the colouration
may become a uniform light brown.

SWIMBLADDER: Two anterior extensions extend
forward and diverge to terminate on each side of
the basioccipital above the auditory capsule; two
lateral extensions commence anteriorly, each
sending a blind tubule anterolaterally and then
extending along the abdominal wall below the
investing peritoneum to just posterior of the duct-
like process; two posterior tapering extensions of
the swimbladder project into the caudal region,
one usually longer than the other. The lateral
extensions are normally convoluted and have
blind tubules arising along their length (Figs.
6AB) but in smaller examples may be more or less
convoluted with fewer or no blind tubules. Some
variation has been observed in the shape of the
lateral extensions, but all specimens examined
have the lateral extensions convoluted to some
extent. The swimbladder of Sillago sihama is
similar to that of Sillago parvisquamis but the
latera! extensions are always much more simple
than the latter species. Specimens from northern

Australia have relatively longer posterior
extensions than specimens from the Red Sea or
New Caledonia, and have a greater number of
modified caudal vertebrae.

GEOGRAPHIC VARIATION

The vertebrae counts show some geographic
variation (Table 6); specimens from the northern
coast of New Guinea have two or three modified
caudal vertebrae whereas from the southern coast
and northern Australia four to eight modified
vertebrae are usual. A large series of specimens
from both areas should be examined.

DISTRIBUTION

A wide ranging species throughout the Indo-
West Pacific region. Although Sillago sihama has
been recorded from Japan by numerous authors
(see S. japonica) it appears that all such records
refer to Sillago japonica. The two species can be
positively identified by reference to the
swimbladder morphology, and the total vertebrae
counts (33 in S. sihama, 34 in S. japonica, see also
Tables 6 and 45).

BioLoGY

Sillago sihama is a nearshore species that
frequently penetrates estuaries for considerable
distances. The species has been recorded from
freshwater by Gunther (1861, p. 221) and
Macleay (1883, p. 360), despite the absence of
renal corpuscles or tubules in the Kkidney
(Nadkarni, 1963). In northern Australia S.
sthama is common along the beaches, sandbars,
mangrove creeks and estuaries; it is very rarely
captured by prawn trawling vessels.

Large schools may be found in shallow water
where they are captured by seine-net. Important
commercial fisheries have been developed on S§.
sthama in Pakistan, India and the Philippines,
and throughout the range of the species it is an
important food fish of delicate flavour. The
maximum size attained is approximately 25 to 31
cm  (Radhakrishnan, 1954; Fowler, 1935;
Chacko, 1949), but larger specimens may occur as
Day (1865) mentions specimens that were
reported as being 3 feet in length (Albula?)

The biology of S. sihama has been reported by
a number of authors, principally Gopinath, 1946
(fishery), Chacko, 1949a, 1949b (food and
feeding), 1950 (spawning, eggs, larvac), Tripathy,
1952 (parasites), Radhakrishnan, 1954 (growth),
Palekar and Bal, 1955 (fishery), 1961 (maturation
and spawning).

Like most members of the family, S. sihama
may bury itself in the sand when danger
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approaches (Maxwell, 1921) and commonly
avoids seine-nets by employing this behaviour.

REMARKS

Sillago sihama is commonly confused with a
number of uniform coloured whiting species. All
identifications must involve an examination of
the swimbladder after careful removal of the dark
brown or black peritoneum in addition to lateral
line scale and fin ray counts; this was not always
possible with the material examined above as
many specimens were forwarded to me on loan,
therefore radiographs were taken and the shape
of the suborbital shelf was checked whenever
possible (see Fig. 14A). Large samples had one or
two specimens carefully dissected and fresh
material was obtained when available.

Sillago (Sillago) intermedius Wongratana
Thai Whiting
(Figs. 2C, 8A)
Sillago intermedius Wongratana, 1977, pp. 257-262.
(East coast, Gulf of Thailand).

Sillago maculata: Dutt & Sujatha, 1980, pp. 372-4 (non
Sillago maculata Quoy and Gaimard).

MEMOIRS OF THE QUEENSLAND MUSEUM

MATERIAL EXAMINED

PARATYPES: QM
BMNH 1976-11-17-2.

OTHER MATERIAL: QM 113795, east coast Gulf of
Thailand via Bangkok Fish Market, 1975, T.
Wongratana, S.L. 100 mm. (4) Visakhapatnam, India,
March 4, 1982, K. Sujatha, S.L. 70-79 mm.

113606, BMNH 1976-11-17-1,

DIAGNOSIS

Two posterior extensions to the swimbladder;
anterior margin with two divergent blind tubes
that extend to the basioccipital above the auditory
capsule; an anterolateral extension on each side,
each sending a blind tubule anteriorly and then
curving posteriorly along the abdominal wall as a
simple tube to terminate just posterior to the
duct-like process. Sides of body just below lateral
line with a longitudinal row of dusky black spots,
and a series of saddle-like dusky black blotches.
DESCRIPTION

Dorsal fins XI, I, 21-22; anal fin II, 21-22,
Lateral line scales 67-70. TR. 6-7 above, 8-9
below, 6-7 scales between lateral line and spinous

dorsal fin origin. Cheek scales in 2 rows, all
cycloid.

TABLE 4: FREQUENCY DISTRIBUTIONS OF DORSAL AND ANAL FIN RAYS OF SILLAGO SIHAMA

Dorsal rays 20 20 21 21 21 22 22 23
Anal rays 21 22 21 22 23 22 23 23
South Africa 2 3 - 2 1 1 - -
Mozambique 2 2 - 17 3 7 - -
Zanzibar - - - 2 - - - -
Malagasy 1 3 - 10 - - - -
Kenya 2 1 3 2 - - -
Seychelles - - 2 - - - -
Somali 2 1 - - -
Pakistan - - - - 3 1 6 -
India (West Coast) - - 1 6 - 2 2 -
India (East Coast) - 1 - 19 6 3 19

Sri Lanka 2 1 1 19 1 - 1

Malaysia - 5 - 11 4 - - -
Indonesia 2 4 4 10 1 - -
Sabah - - - 4 - - - -
New Guinea (North Coast) 1 3 3 5 2 - - -
New Guinea (South Coast) - 3 1 20 5 - -
Western Australia 1 1 - 1 - - 2 -
Northern Territory - - 61 5 1 -
Queensland - - - 10 - - 1 -
New Caledonia - - 1 4 - 3 - -
Santa Cruz ls. - - - 3 - - - -
Thailand 5 6 4 70 6 7 - -
South Vietnam - - 3 3 - - - -
China - 1 - 5 - 1 - -
Hong Kong 3 - - - 1 1 1 -
Taiwan - 4 - 2 - 1 - -
Philippines 28 30 17 111 22 S 8 -
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TABLE 5: FREQUENCY DISTRIBUTIONS OF LATERAL LINE SCALES OF SILLAGO SIHAMA
Lateral line scales 66 67 68 69 70 71 72

12 5 1 -
1 . - -

Mozambique -
Zanzibar -
Malagasy -
Kenya _
Seychelles -
Pakistan -
India (West Coast) -
India (East Coast) -
Ceylon _
Malaysia -
Indonesia -
North Borneo -
New Guinea (North Coast) -
New Guinea (South Coast) -
Western Australia -
Northern Territory 2
Queensland

New Caledonia -
Santa Cruz Is. -
Thailand 1
South Vietnam -
China -
Hong Kong -
Taiwan _
Philippines 11 19 28
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TABLE 6: VERTEBRAE COUNTS OF SILLAGO SIHAMA

Abdominal 14 14 14 14 14 14
Modified 2 3 4 5 6 7 8
Caudal 18 17 16 14 13 12

South Africa -
Mozambique - -
Zanzibar - -
Malagasy - -
Kenya - -
Seychelles - 1
Somali - _
Red Sea - 2
Pakistan - _
India (West Coast) - 3
India (East Coast) - -
Ceylon - -
Malaysia - -
Indonesia - -
North Borneo - -
New Guinea (North Coast) 3
New Guinea (South Coast) - -
Western Australia - -
Northern Territory - -
Queensland - -
New Caledonia - 5
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Proportional dimensions as percent of SL:
Greatest depth of body 16-19; head length 30-31;
snout tip to ventral fin origin 31-33; snout iip of
spinous dorsal fin origin 36-37; snout tip to
second dorsal fin origin 36; snout tip to anal fin
origin §8-60: least depth of caudal peduncle 7.

Proportional dimensions as percent of head:
lengih of snout 37-40, horizontal diameter of eye
22-26; least width of interorbital 18.

VERTEBRAF- |4 abdominal, 5 modified, 15
caudal; 14 + 20, total 34,

CoLoLr In Lign: Pale silvery, darker on back:
top ol snowt black o blackish; opercle,
preopercle, preorbital around nostrils and base of
pectoral bright silver; supracleithral region with a
short black almost vertical streak; sides of body
just below lateral tine with a longitudinal row of 8
to 9 dark spots or blotches, the first present or
absent on the opercle, the next 2 or 3 below the
spinous dorsal fin, the following 4 or 5 befow
sevond dorsal fin and one on caudal peduncle;
back with a series of saddle-like dusky bloiches,
the first 2 on nape, 2nd and 3rd below spinous
dorsal fin, 5th to 9th blotches below second
dorsal fin and one on the upper labe of the caudal
fin, a silvery lateral band present or absent,
spinous dorsal lin greyish, second dorsal fin
teanshucent with a senes of 2 10 4 dacker spots on
membranes and a black spot at the base ot cach
dorsal ray; caudal preyish with the upper and
lower rays darker; other fins hyaline.

SWINMBLADDER Two anterior extensions extend
forward and diverge to terminate on each side of
the basioccipital above the auditory capsule; two
lateral extensions commence anteriorly, each
sending a blind tubule anteriorly and then
extending along the abdominul wall adjacent to
the swimbladder below the investing peritoncum
to just postevior to the duct-like process; tweo
posterior tapering extensions of the swimbladder
project into the post-coeloinic region (Fig. 8A).
The lateral extensions are simple and show no
trace ol the convolutions present in S. sihama.
DISERIBLTION

Known only Irom the east coast of the Gulf of
Thailand, and India.

BioLoGy

Unknown.
REMARKS

Sittago intermedius is similar 1o S. sihama bul
may be distinguished by thc colouration and the
simple lateral tubular extepsions ol the
swimbladder. The tip of the inwardly projecting
sub-ocular shelt on the third suborbital bone has

2 MEMOIRS OF THE QUEENSLAND MUSEUM

a small spine-like process pointing posteriorly in
S. intermedius.

Sillago (Sillage) parvisquamis Gill
Ya-gisu
(Figs. 2D, 7A, 13B, 14B, 15).

Sillago parvisquamis Gill, 1861, p. SUS (Kanagawa, near
Yokohama). Jordan and Snyder, 1913, p. 187.
Jordan and Hubbs, 1925, p. 248, Fowler, 1933, pp.
427-8. Tomivama and Abe, 1958, pp. 1176-7.
Shao and Chang, 1978, pp. 5-6: 1979, pp. 693-703.

Sillago sihamu, Tanaka, 1913, p. 241, pl. 68, fig, 244
(non Sillago sihamo Torskal),

MALERIAL EXAMINGED

Tyres Sillago parvisquamis Gill, Acad. Nar. Sci.
Philadelphia, not examined.

QiBlk Material: USNM 177416, Taipei, Tarwan,
SU 72 Tokyo, Japan. ZUMT 5724, off Haneda,
Tokyo Bay, Japan.

DIAGNOSIS

Dorsal fins NXTI=X111, 1, 20-22; anal fin 11,
22-24; lmeral hine scales 70-84; 39-40 vertebrae;
swimnbladder with two posterior extensions.

DESCRIPTION

(Based on 2 examples from Tokyo, and 2
examples from Taiwan. SL 191, 143, 196 and 175
mm),

Dorsal fins XU-XILI, [, 20-22; anal fin 1,
22-24. Lateral line scales 79-84, TR. 7 above,
11-12 below; 6-7 scales between L. lat., and
spinous dorsal fin origin, Cheek scales in 3 rows,
anterior oncs cycloid, the posterior scales ctenoid
(mostly ctenoid cheek scales).

Proportional dimensions as percent of SL:
Greatest depth of body 14-17; head length
24.6-25.2, snout tip 1o ventral {in origin 27-29;
shout tip 1o spinous dorsal lMn origin 31-33; snout
tip to second dorsal fin origin 54-55; snout tip to
anal fin origin 54-56, least depth of caudal
peduncle 3.3-6 3

Proportional dimensions as percent of head:
Length of snout 38-43: horizontal diamcter of eye
18-19: least width of interorbital [8-21.

VerRTeHRAF: 16 abdominal, 5-6 modified,
17-19 caudal; 16 + 23-24, rotal 39-40. Tomiyama
and Abe (1958, p. 1176) have recorded a total
vertebrac count of 39. Japan 16-6-17 (2); Taiwan
16-6-17 (1), 16-5-19 (1),

CoiOvR I ALCOHOL: Pale brown to dult
brown above, lighter below; a faint mid-lateral
band usually presenr; dorsal fins dusky terminally
with five or six rows of dusky spots on sccond
dotsal fin membranes, other fins hyalinc.
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SwIMBLADDER: Two anterior extensions arise
medially, diverge, and terminate on the
basioccipital; two lateral extensions commence
anteriorly, each with a blind tubule
anterolaterally, and curve to invest the abdominal
walls with a complex networklike arrangement of
blind tubules; a duct-like process extends from
the lateral surface to the urogenital aperture; two
posterior tapering extensions project into the
caudal region (Fig. 2D). The swimbladder is
similar to that of Silfago siliaina but the Iateral
arms have a more complex system of tubules.

DISTRIBUTION

Tokyo and Yokohama, Tokyo Bay, Japan;
Taiwan.

BioLoGy

Little known, the flesh is reported to be inferior
to that of Sillago japonica (Tomiyama and Abe
1958, p. 1176).

REMARKS

Sillugo parvisquamis is an elongate species with
well developed frontal arches and an elongate
otolith (Fig. 14B). In the high number of dorsal
spines and vertebrae it approaches the genus
Sillaginodes but the true relationship of the
species appears to be with Sillago sihama as the
swimbladder is remarkably similar in structure.

Sillago (Sillago) megacephalus Lin
Large-headed Whiting
(Fig. 2E)

Sitlago megacephalus Lin, 1933, p. 96, fig. 3 (Paoping
Harbour, Hainan, China). Fowler, 1949, p. 51.

DIAGNOSIS

Very similar to Sillago siharma, but with the
head length 33 percent of standard length.

DESCRIPTION (from Lin 1933)

Dorsal fins X1, 22; anal 23, Lateral line scales
about 70, TR. 5 above 10-11 below. Depth in
length 6, head 3.1. Eve in head 4.7; snout 2.3;
postorbital space 2.7; interorbital 6.4.
Preopercular limb denticulated.

Colouration uniform; the tip of spinous dorsal
blackish,

REMARKS

This species is known only from the unique
holotype No. 883, 158 mm in SL, in the ‘Fisheries
Experiment Station’, Canton. Efforts to locate
the type were unsuccessful. Sillago megacephalus
is unusual in having the head length 33 percent of
the body length. Sillago sihiama rarely has the

head length to 30 percent, and in most specimens
the head length is about 27-28 percent of SL. The
dimensions from the figure of S. megacephalus
give a head length of about 27 percent SL. The
swimbladder structure and vertebral count is
unknown.

Subgenus Parasillago subgen. nov.
Type species Sillago ciliata Cuvier, 1829,

D1AGNOSIS

This new subgenus differs from the subgenus
Siflago in having the posterior extension of the
swimbladder a single tapering projection or in one
species a rounded posterior margin, instead of
two posterior extensions. From Sillaginopodys
this new subgenus differs in having the ventral fin
without a club-like structure, swimbladder well
developed, and a duct-like process from the

ventral surface of the swimbladder to the
urogenital aperture.
REMARKS

Sixteen species and four subspecies are included
in this subgenus. The swimbladder in Sillago
macrolepis and Sillago attenuata lack a well
developed posterior extension to the
swimbladder, and in the former species modified
caudal vertebrae are absent. The swimbladder of
Sillago argentifasciata and Sillago microps sp.
nov. is unknown at present, and these species
have been provisionally placed in this subgenus
pending further investigation. All other species
have a single posterior tapering extension to the
swimbladder.

KEY TO THE SPECIES OF THE SUBGENUS
PARASILLAGO

1. — A dark brown, dusky or blue-black spot or
blotch on or just preceding the pectoral fin
DaSE e e 2
— No dark mark at base of pectoral fin
although a bright yellow or orange spot may

| oTo o) 10 1 | A 6
2. — Body with dark blotches or rusty brown
bars o 3

— Body uniform colour in adults (juveniles
up to 90 mm may have darker blotches along
the sides and back) with the snout bluish in
some large specimens; dorsal fins XI, 1,
16-18; anal fin 11, 15-17; lateral line scales
60-69; vertebrae 14-15+ 5-8+11-14, total
32-34, swimbladder with rudimentary tubules
projecting anteriorly and a series of sawtooth
like  pockets laterally (Fig. 9E-H)
Eastern Australia ........ Sillago ciliata (p. 15)
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— Bady with 8-11 obligue well-defined rusty-
brown bars dorsally; dorsal Fins X1, |, 17-19;
anal fin 1I. 16-18; lateral line scales
65-70; vertebrae 13-14+ 8-12+7-10, total
32-34; swimbladder with a median anterior
projection and very rudimentary anterolateral
projectnions {Fig. 10C). Wesicrn Austraha .....
........ cor-WSillago vittata new species (p. 20)
— Body without well defined rusty brown
1751 o PPN 4

. — Upper and lower dark blotches on sides

joined at least posteriorly: dorsal finy X1

(rarely XthH, 1, 19-2i; anal fin 1, 18-20;
lateral  line  scales  69-75;  vertcbrac
13-15 + 8-11 +10-14, total 34-36;

swimbladder with a short median extension
anteriorly and a complex anterolateral
extension that continues posteriorly (o the
level of the duci-like process (Fig. 7B).
Eastern Australial ..oooveiiriiiiiaiiieiins ceiiean
................ Sillugo maculata maculata (p. 22)
— Upper and lower dark bloiches separaie;
swimbladder without complex anterolateral
extenstons extending posteriorly to ducidike
PIPOCESS tet vt a v cenres earnes e 5
— Four rudimentary anterolateral extensions
that are normally convoluted (Fig. 10B);
usually 19-20 anal rays; usually 35 vertebrae.
Western and northern coasts off Ausjralia,
southern  New  Guines  and  Indonesia
......... ceveenrn Sillago rnaculata burris (p, 24)
—Three rudimentary anterolateral extensiony
that may be stimple or conveluted (Fig. 10A);
usually 18 anal ravs; vertebrae 34. Went
Pacilic except Australia and southern Nm
Guinea .........S8illagu maculata acolus (p, 27

— Body with oblique narrow rusty-blow
bars that may be pdrtlv broken into lines ol
more or less contiguous  rusty-brown ot
orange-byown spots ...,
— Body without obqum rusly -brown bars:
some faint dark bloiches ot small spots may
be present in juveniles less than 100 mm in
standard length
— A longitudinal row or brown or rusty:
brown blotches along middle of side on or
below lateral line; belly pule, not silvery:
upper oblique bars not formed of lines ol

contiguous rusty-brown spots; mid-lateral
silvery band gencrally indistinct: vericbrae
{3+9-11+9-11 Eustern Australia ..... Sillugo

bassensis flindersi new subspecies (p. 29)
— Noa longitudinal row of brown or rusty-
brown blotches on or below lateral line; belly
silvery; upper oblique bars usually formed of

10.

11,

lines nf contiguous rust-brownd o orange
brown spots;  mid-lateral  silvery  band
conspicuous; vertebrae 12-14 + 12-14 +7-9.
Western  Ausiralia, South Austrplia and
WESICTT VICIOTIA coitivint e ieeescenieea i raeanns
vevieenveeneaSillago bassersis bassensis (p, 28)
Base of first dorsal spine of adult
specimens with a sharply keeled anterior edge
bearing oo the lower part a white or pale
yellow spot with a black or black-brown spot
above; dorsal fins XI, 1, 16-18; anal fin II,
16-19: latera! line scales 64-70; vertehrae
134 8-12+8-12, total 33; swimbladder
as in Figures 11D-3, Ausiralia .o
.............................. Sillago robiusta (p. 30)
— Base of lirst dorsal spine not keeled and
without a black spot or blotch abave a white

01 Yellow BaSe vvvvviviieivieiiinsiiieeiiareneans 2
— Total vertebne 3:—39 lateral line scales
usually  more than 73 (except  S.
schaomburykiij .. e .10

— Total vcncbrae 37-16 [ateral lme Scalcs
usually less than 73 (e.\yept S. japonica and S.
indicdy............ . el 12
— 21-22 anal mys dorsal tms .\l I, 21;
vertebrae 38, Gulf of Tongking and
China .............. ceveres Sillugo houtani (p. 33)
— 17-20 anal rays: N-X1Il dorsal spines;
vertebrae 37-39 11
— Anterior margin of swimbladder concave;
dorsal fins X-X11, 1. 19-20; lateral line scales
66-76; vertebrae 16-17 - 8=11 i 10-13, 1014l
37. Western Australia and South Austrulia ..
. Sillago schomburgkii (p. 34)
— Anter:or margm of swxmbladdcr convex;
dorsal fins XTIt X111, 19-21; lateral line
73-77; veriebrae 15+Z‘+ 20, toial vertebrae
counts range from 37-39. Persian Gulf .......
............. Sillago atienuara new species (p, 36)

Swimbladder  with  anterolateral
extensions recurved posteriorly
Swimbladder without anterolateral
exiensions recurved posicniorly ....... e 15
— Swimbladder as¢ in Figure 5E: lateral
line scales 69-80. India .....cooevvviieiiniennnn.
................. Sillago indica new 5p6ues (p. 39)
— Swimbladder as in Figure 10E; lateral line
scales BA=TO oo 14

— Membrane of second dorsal fin with a
maore or less continuous grey band formed of
minute black dots, running parallel to and
closer io anterior edge of each ray;
extensions ol swimbladder extend to less
than half length of swimbladder. Indha .......
............................... Sillago soringu (p. 38)

.............
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DIAGNOSIS

Dorsal fins Xi, 1, 16-18; anal fin I, 15-17;
lateral line scales 60-69; a dark spot at the base of
the pectoral fin; colouration of adult specimens
uniform without darker bars or blotches.

[DESCRIPTION

Dorsal fins XI, 1, 16-18; anal fin 11, 15-17 (sece
Table 7). Lateral line scales 60-69 usually 63 (see
Table 8). TR. 6 above, 12-13 below, 5-7 scales,
usually 6, between L. lat. and spinous dorsal fin
origin. Cheek scales in 4-5 rows, cycloid and
ctenoid (usually more cycloid scales).

Proportional dimensions as percent of SL:
greatest depth of body 21-23; head length 27-31;
snout tip to ventral fin origin 30-34; snout tip to
spinous dorsal fin origin 34-37; snout tip to
second dorsal fin origin 58-61; snout tip to anal
fin origin 59-65; least depth of caudal peduncle
9-10.

Proportional dimensions as percent of head:
length of snout 40-48; horizontal diameter of eye
16-20; least width of interorbital 17-20.

VERTEBRAE: 14-15 abdominal, 5-8 precaudal,
11-14 caudal; 14-15+18-20, total 32-34 (see
Table 9).

COLOUR IN ALCOHOL: Body pale brown or
silvery-brown, whitish below, with green, mauve,
and rosy reflections when fresh; a broad but
rather indistinct silvery-yellow mid-lateral band;
spinous dorsal pale olive-green with faint darker
blotches, second dorsal fin pale olive with rows of
dark-brown to blackish spots; anal and ventrals
pale vyellowish; pectorals pale yellow or pale
brown with a well defined dark, or blue-black
base; caudal yellowish to olive, with a darker
margin. Juveniles up to 80 or 90 mm may have
darker blotches along the sides and back.

SWIMBLADDER:  Anterior part of the
swimbladder with rudimentary tubules projecting
anteriorly and a series laterally that diminish in
size and become sawtooth-like posteriorly. Some
individual variation in the shape of the anterior
extensions is shown in Figure 9E-H; the posterior
extension is single, tapering, and projects well
into the caudal region; a duct-like process from
the ventral surface to the urogenital aperture is
present. The shape of the swimbladder is not
distinguishable from Sillago analis.

GEOGRAPHIC VARIATION

The dorsal and anal fin rays remain fairly
constant in the three samples given in Table 7.
The lateral line scale counts of the sample from
Magenta and Dumbea, New Caledonia, recorded
by Legand (1952, p. 112) differs from the

Australian material given in Table 8, although my
8 examples from Noumea do not depart
significantly from the Australian specimens. It
seems likely that Legand included the few scales
on the base of the caudal fin in addition to those
of the body.

The vertebrae counts of the four specimens
from New Caledonia are insufficient to indicate
any real variation; a larger sample is required.

DISTRIBUTION

East coast ol Australia from Cape York,
Queensland, southwards along the coast and the
Great Barrier Reef to eastern Victoria, and the
east coast of Tasmania. Most common in
southern Queensland, and New South Wales.
This species also occurs at Lord Howe lsland,
New Caledonia, and Woodlark lsland, Papua.
Hardenberg, 1941, p. 228 listed this species from
Japero, West Irian, but this record may refer to S.
analis.

BioLoGy

Sillago ciliata is an onshore species occurring
on coastal beaches, sandbars and surf zones as
well as open bays, estuaries and coastal lakes;
occasional specimens have been taken in offshore
waters to 23 fathoms during winter. Sand whiting
enter estuaries and penetrate far upstream to the
tidal limits of rivers and creeks where juveniles
and adolescent fish may be abundant, The adults
congregate around the mouths of estuaries, bars,
and spits, in depths of up to three fathoms. Tosh
(1903) described the egg and larval development
and gives the spawning period as September to
February. Tosh also describes the habits of this
species and mentions ‘Soon after the beginning of
the spawning season young whiting of 10 mm and
over can be observed swimming actively in small
droves of from 10 to 20 on sand flats and beaches.
They move up and down with the tide, swimming
in very shallow water. As they grow older they
keep further from the shore. The whiting may be
said to live almost exclusively on sandy ground.
The adults appear to be gregarious only at
spawning time.

The most characteristic habit of the whiting is
that of burrowing in the sand to escape from
enemies. In so doing the fish literally dives into
the send. The dive can be executed with great
rapidity and is a most serviceable
accomplishment, When fishing for whiting with a
seine net one can observe as the bunt of the net
nears the shore here and there a small cloud of
sand thrown up; the fisherman marks the place,
and when his net is in, wades out and feels about
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in the sand with his feet; when a fish moves under
his feet he stamps his foot down to hold it there,
and then picks it up with his hand. Often as many
as a dozen fish are so taken which had otherwise
escaped the footrope of the net. Very small
whiting, an inch and a half long, have the trick.
When burying the whiting throws up its tail, and
actually takes a header into the sand using its tail
fin vigorously. Once the head is under, it appears
to throw up like a diver, and when buried has got
into a horizontal position. The whiting can
remain down for 2 or 3 minutes. On an ordinary
sand flat, a whiting can bury itself to a depth of
from 3 to 4 inches, but on a hard sand beach, it
can hardly cover itself.

When taken the whiting often makes a short,
croaking, frog-like sound — whence the name
trumpeter’.

Cleland (1947) has reported on the fishery,
fishing methods, and biology, including
raciation, food, reproduction, age determination
and growth, pathology and condition of the
fishery.

17

Legand (1952) describes the growth of the
postlarvae of S. cifiafa from New Caledonia and
Munro (1945) the postlarvae from the Noosa
River, Queensland.

Sillago ciliata grows to a length of 45 cm.

REMARKS

Sillago ciliata and Sillago analis are sibling
species that can be separated by colouration and
in most cases lateral line scale counts. The
vertebrae count and swimbladder shape is similar
or identical in both species. If both were
allopatric in distribution the differences between
the two species would be considered of
subspecific rank only. In Queensland both species
occur in the same school, or separately, from
Moreton Bay northwards to Cape York. In New
South Wales S. c¢iliata is common but S. analis is
absent; in the Northern Territory and the
northern half of Western Australia S. enalis is
abundant but S. ciliata is absent.

In the ‘ciliata group’ of species is also S.
ingenuua from Thailand and northern Australia.

TABLE 7: FREQUENCY DISTRIBUTIONS OF DORSAL AND ANAL FIN RAYS OF
SILLAGO CILIATA

Dorsal rays 16 16 17 17 17 18 18 18
Anal rays 15 16 15 16 17 15 16 17
New South Wales 2 7 8 57 4 1 2 2
Queensland 1 2 6 42 3 - 4 -
New Caledonia 1 - - 6 - 1 - -

TABLE 8: FREQUENCY DISTRIBUTIONS OF LATERAL LINE SCALES OF SILLAGO CILIATA

Lateral scales 60 61 62 63 64 65 66 67 68 69
New South Wales 1 6 16 22 17 12 5 - - -
Queensland - 1 8 18 6 2 2 - - -
New Caledonia - 1 3 3 1 - - - - -
New Caledonia* 9 1 2 9 8 491 85 25 11 5
*from Legand (1952, p. 112).

TABLE 9: VERTEBRAE OF SILLAGO CILIATA

Abdominal 13 14 14 14 14 14 14 14 15 15 15
Modified 7 5 6 7 7 7 8 8 6 6 7
Caudal 13 14 13 11 12 13 11 12 12 13 12
New South Wales - - 22 2 47 1 10 1 2 1 -
Queensland 1 - 17 1

New Caledonia - 1 3 -

53 2 11 - 1 - 1
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TABLE 10: FREQUENCY DISTRIBUTIONS O DORSAL AND ANAL FIN RAYS OF SILLAGO ANALIS

Dorsal rays 16 16 16 16 17 17 17 17 18 18 18
Anal rays 14 15 16 17 14 13 16 17 15 16 17
Weslern Austiralia 1 6 3 - 3 22 24 1 1 - 1
Northern Territory - | 1 - - 1 31 3 - 4 3
Queensland - 2 6 - - 6 72 ] - 1 2
New Guinea - - - | - i 7 | - - -
TABLE 11: FRrEQUENCY DISTRIBUTIONS OF LATERAL LINE SCALES OF 5114460 ANALIS
Lateral Line Scales 54 55 56 57 SX 59 60 6l
Western Australia 4 5 16 13 12 11 1 |
Northern Territory - 3 8 7 6 3 3 3
Queensland - - - 5 8 29 27 15
New Guinea — - 4 - 3 3 - -
TABLL 12: VERTEBRAE OF SULLACO ANALIS
Abdominal 13 14 14 14 14 14 14
Modilied f 4 5 6 6 7 8
Caudal 14 15 14 13 14 12 11
Western Australia ! - 21 7 - -
Northern Territory - = 10 3 - -
Queensland - - 4 20 - 7 1
New Cuinea - 1 3 2 1 - -
Sillago analis is most abundant in silty areas of  REMARKS

Shark Bay and Moreton Bay, and is common
among mangrove areas inside Exmouth Gulf.
This species grubs in the silty-sand substrates for
worms and has been observed to ‘plough’ up the
bottom with the snout. The small fish may be seen
feeding in very shallow water where they occur in
schools moving slowly across the bottom; on
occasions a lish will hover motionless, and then
dart the snout into the ground to scize prey. Food
is predominantly marine worms and the fish move
across the sand with the lirst tay of the veniral
fins in contact with the substrate. A number of
Siltugo species maintain ventral ray contact with
the bottom whilst feeding. the juveniles usually
have the first one or two ventral rays elongate.
The highly developed sensory canal system on the
head, particularly the lachrimal and sub-
preopercular canals, may receive vibrations from
prey organisms in the sand, as S. analis has been
observed 1o dig into the bottom to capture prey,
and then move slowly across the bottom to
abruptly stop and dig again; this behaviour docs
not appear to be of random nature.
The maximum size attained is about 45 cm.

Sillago nierstraszi is almost certainly a senior
synonym of S. analis. The holotype of §.
nierstraszi was unavailable lor study. Sillago
ctligia is very similar in all characteristics and
both species may be found together along the east
coast of Queensland. §. cilista c¢an be
distinguished trom S. analis by the presencc of a
black spot on the pectoral base. The juveniles are
remarkably similar and not all specimens appear
to have the pectoral base slightly darker in
Moreton Bay specimens: if hybridisation occurs
the gene flow between species must be slight, as
rhe great majority of specimens from eastern
Queensland are clearly identifiablc.

Siltago ( Parasiflago) nierstraszi Hardenberg
Rough Whiting

Sillago nierstraszi Hardenberg, 1941, p, 288 (Merauke,
New Guinea). Munro, 1958, p. 178,

MATERIAL EXAMINED

Tvee: The location of the holotype is unknown. Dr
W. Saetikno, of the Muscum of Zoologicum Bogoriense
informs me that 1the holotype is not present in that
Museum,
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DiAGNOSIS
Possibly a senior synonym of Sillago analis.
DESCRIPTION (from Hardenberg, 1941)

Dorsal fins X1, 1, 17; anal 11, 17; pectoral 14.
Lateral line scales 5 (50+ 7). TR. 4-1-13.

Height 5.2, head 4 in length. Rostrodorsal
profile slightly convex. Scales on head ctenoid.
Eye 6 in head, more than twice in snout.
Interorbital space about 1.5 in snout, which goes
2.2 in head. Mouth small, terminal, far before
eye. Lower jaw included. Hindborder of
praeoperculum with fine crenulations. A small
but strong spine on operculum. Two series of
scales on cheeks, four on operculum. Villiform
teeth in jaws and on vomer and palatines. Dorsals
approximate. Longest rays of first dorsal
somewhat longer than head without snout.
Second dorsal gradually decreasing in height
posteriorly, longest rays about as long as
postorbital part of head. Anal decreasing in
height posteriorly, its longest rays shorter than
postorbital part of head. Unpaired fins with inter-
radial scales. Caudal somewhat emarginated.
Pectorals and ventrals about equally long, about
as long as head without snout. Colour of formol
specimen completely faded.

DISTRIBUTION
Known only from the Holotype.

REMARKS

Hardenberg (1941, p. 288) states that this
species is related to Sillago macrolepis according
to the lateral line scales (snacrolepis has 52-56
lateral iine scales), but differs in the TR count, the
smaller eye, the low anal ray count, and in having
ctenoid scales on the head. In most features
Sillago nierstraszi is similar to Sillago analis and
may prove to be a senior synonym. It is unlikely
to be a junior synonym of Sillago ciliata as the
location is outside the range of that species and
the black pectoral spot of S. ciliara is present in
preserved specimens retained in formalin or
alcohol for many years. The location of the
holotype is unknown and therefore the vertebrae
count and the correct number of lateral line scales
was not available to me. Further collecting at the
type locality may establish the identity of S.
nierstraszi.

Sillago (Parasillago) vittata new species

Banded Whiting
(Figs. 4B, 10C, 13M-0, 14L, 17)
MATERIAL EXAMINED

Type: Holotype: SL 209 mm, collected in 17 to 20
fathoms north-east of Rottnest Island, Western

Australia, Seplember, 1965, R.J. McKay. Registered
WAM P14172 in the Western Australian Museum.

PARATYPES: WAM P19230, Maud Landing; WAM
P14158-71, WAM P14173-6, NE of Rottnest Island;
WAM P14983, WAM P15242-46, Shark Bay; WAM
PO 190-204, Dirk Hartog Island, Shark Bay.

DIAGNOSIS

Dorsal fins X1, 1, 17-19; anal fin II, 16-18;
lateral line scales 65-70. Swimbladder with a
median anterior extension and very rudimentary
anterolateral projections. Pectoral fin base with a
dusky spot, and body with 8-11, light brown to
rusty-brown very narrow bars extending from the
back obliquely forwards to touch or almost touch
a conspicuous silvery mid-lateral longitudinal
band.

DESCRIPTION

(Based on the holotype and 24 paratypes from
NE of Rortnest Island, and Shark Bay, SL
159-231 mm. Characters for the holotype given in
parentheses).

Dorsal fins X1, 1, 17-19 (X1, 1, 18); anal fin 11,
16-18 (ii, 17) (Table 13). Lateral line scales 65-70
(67) (Table 14). TR. 6-7 above, 7-9 below (7/9), 6
scales between L. lat. and spinous dorsal origin.
Cheek scales in 3 rows, the upper row mostly
cycloid, the lower rows ctenoid.

Proportional dimensions as percent of SL:
greatest depth of body 19-21 (21.0); head length
27-31 (30.6); snout tip to ventral fin origin 28-32
(31.2); snout tip to spinous dorsal fin origin 33-36
(36.4); snout tip to second dorsal fin origin 56-60
(59.4); snout tip to anal fin origin 57-61 (58.9);
least depth of caudal peduncle 7-9 (8.1).

Proportional dimensions as percent of head:
Length of snout 40-47 (44.5); horizontal diameter
of eye 16-21 (20.3); least width of interorbital
16-20 (17.2).

VERTEBRAE: 13-14+8-12+7-10, 13-14
abdominal, 19-21 caudal, total 32-34 (Table 15).

CoOLOUR IN ALcOHOL: Head and body pale
sandy brown to light fawn, a distinct silvery mid-
lateral band is present, opercles and breast
silvery, pale below; 8-11 very narrow (about scale
width) brown bars extend from the dorsal mid-
line obliquely forwards and downwards to touch
or almost touch the mid-lateral band, the bar
between the dorsal fins and the next posterior one
frequently superimposed on the mid-lateral band;
spinous dorsal fin with brown blotches and the tip
dusky, the rayed dorsal fin with 2 to 3 rows of
spots forming longitudinal lines; anal ventral, and
caudal unmarked; pectoral fin hyaline with the
base silvery and a dark, round, purple-brown or
brown spot formed of fine dots superimposed on
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the area between the gill opening and pectoral
base; belly pale with the mid-line silvery-white;
breast silvery white, opercle and preopercle
silvery.

CoLouUR N LiFE: Head and body light tan
above paler below; with the breast and ventral
surface of belly silvery-white with blue, mauve,
and yellow reflections; opercles silvery with
lemon-yellow to yellow blush and fine black
dusting above; 8-11 rusty-brown to brown
oblique bars of about half a scale in width extend
from the dorsal midline forwards and downwards
to touch or overlap the distinct silvery-white mid-
lateral band that commences behind the opercles
and extends to caudal fin base; pectoral fin pale
lemon-yellow to hyaline with a large rounded
dark brown to pale bluish-brown spot on a silvery
background just before the base; spinous dorsal
fin with the membrane white below, yellowish
above, with some brown blotches and black
dusting apically, rayed dorsal fin white at base,
lemon above, and with about 3 rows of brown
blotches forming longitudinal lines; anal fin
bright yellow with a pale base and white margin;
ventral fins white with a pale lemon-yellow
centre; caudal fin lemon-yellow to yellow,

SWIMBLADDER: Similar to Sillago robusta and
Sillago bassensis bassensis in having a median
anterior extension and rudimentary anterolateral
projections; a duct-like process is present on the
ventral surface; posterior extension single and
tapering.

GEOGRAPHIC VARIATION

No geographic variation found.

DISTRIBUTION

Maud Landing southwards to Rottnest Island,
Western Australia.

BioLoGY

Inside Shark Bay this species was known as the
‘bastard whiting’ by fishermen who found that on
occasions S. vittata comprised up to 20 percent of
the whiting catch near “The Loop’ grounds, Dirk
Hartog Island. This species is most common near
weed banks and coral reefs in shallow-water and
is associated with S. rnaculata burrus, S.
schomburgkii and S. analis. At Maud Landing S.
vittata may be taken by hook and line from the
beach but off Rottnest Island large catches may
be taken by trawl net in 17 to 20 fathoms where
the species is in association with S. robusta, S.
bassensis bassensis, and S. maculata burrus. 1n
southern waters S. vittate is not captured in
shallow water and was unknown until exploratory

trawling by L.F.B. ‘Bluefin’ off Rottnest Island.
Reports of ‘narrow-barred whiting’ off Fremantle
by line fishermen operating in 20 to 30 fathoms
possibly refer to S. vittata as the school whiting S.
bassensis bassensis is well known to fishermen as
‘poddy whiting’ on the south-western coast of
Australia.

Maximum length recorded is approximately 30
cm, but unverified reports of larger fish from
Shark Bay were received; one large specimen was
of a golden-yellow colour with brown bars.

REMARKS

Siflago vittata may be separated from Sillago
maculata burrus by colouration, the morphology
of the swimbladder, in having mostly ctenoid
cheek scales, and by vertebrae counts. The fin ray
counts of S. vittata are normally 18 dorsal and 17
anal (20 dorsal, 19 anal in S. maculata burrus).
The eye width-snout length relationship is
different in most specimens (Table 16).

From Sillago bassensis bassensis this new
species differs in colouration; the oblique bars are
more distinct and pectoral fin has a dark round
blotch or spot before the base. The fin ray counts
are usually 18 dorsal and 17 anal in S. vitfata, and
18 dorsal and 19 anal in S. bassensis bassensis.
The vertebrae are typically 13+12+9 or
13+ 13+8, 13421 in S. bassensis bassensis and
13+1149, 13+20in S. vittata. The frontal bone
arches are wider in S. vittata than in S. bassensis
bassensis, and the shape of the suborbital shelf is
quite different (Figs. 13M-0),

DERIVATION
From the latin ‘vittatus’ meaning banded.

TABLE 13: FREQUENCY DISTRIBUTIONS OF DORSAL

AND ANAL FIN RAYS OF S1L.LAGO VITTATA

Dorsal rays 17 18 18 18 19 19
Anal rays 17 16 17 18 17 18
Rottnest Island 1 ] 13 - 3 1
Shark Bay 2 1 18 1 1 1
TABLE 14: FREQUENCY DISTRIBUTIONS OF LATERAL

LINE SCALES OF SILLAGO VITTATA

Lateral line scales 65 66 67 68 69 70

Rottnest I1sland 3 6 11 4 - 1
Shark Bay 2 2 1 - - -
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TABLE 15; VERTEBRAE OF S/LL 4GO 1ITTATH
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Abdominal 13 13 13 13 13 14 id4 4

Modified 10 1 12 12 2 9 10 11

Cuudal 10 9 7 8 9 14 Y 8

Rottnest Tsland - - - 1 - - - -

Shark Bay 1 20 | 1 1 1 5 2

TABLE 16: Evyr WIDTH AND SNOUT LENGTH RELATIONSHIP (N SILLAGO VHTATA, SILLAGO
ATACLLATA BURRA AND SHEAGO BASSENSIS BASSENSIS

Snout lengih 1.4 1.6 I.8 2,0 2.2 2.4 2.6
Eve diameter 1.3 1.7 1.9 2.4 23 2.5 N
8. vittata - - - 4 13 5 2
S. maculata hurrg 4 3 9 4] 1 - -
S. hassensis bussensis - 10 12 6 1 - -

Siltago (Parasillago) maculzla maculata Quoy
and Gaimard

Trumpeter Whiting
(Figs. 3C, 7B, 13P, 14G, 16}

Sillago maculotg Quoy and Gaimard, 1824, p. 261, pl.
5, lig. 2. (Sydney, New South Wailes). Cuvier,
1829, p. 411, Blecker, 1849, pp, 5, 8, 10, 14, 62;
1858, p. 161; 1874, p. 7] (parn), Ginther, 1860, p.
245, Steindachner, 1866, pp. 444-5; 1870, p. 562.
Caslelnau, 1875, p. 16; 1879, p. 380. Alleyne and
Macleay, 1876, p. 279. Klunzinger, 1874, p. 370,
Schmeltz, 1879, p. 44. Macleay, 1881, p. 201,
Tenison - Woods, 1883, p. 63, pl. 23, Pohl, 1834,
p. 32. Ogilhy, 1886, p. 31; 1893, p. 10). Johnston,
1891, p.33. Cohen, 1892, p. 16. Waite, 1898, p. 30;
1889, p. 109; 1902, p. 190; 1904, p, 31. Stead, 1906,
pp. S74-6; 1908, p. 64. McCulloch, 1911, p. 61,
1921, p. 61, 1927, p. 51, pl. 21, fig. 1846. Weber,
1913, p. 267, Fowler, 1925, p, 248; 1933, pp. 423-5
(parl). Barnard, 1927, p. 308. Weber and de
Beaulort, 1931, p. 174 (part). Borodin, 1932, p. 85.
Herre, 1939, p. 327, 1953, pp. 478-9 (part). Smith,
1949, p, 2(4. Roughley, 1951, p. 48, pl. 16. Munro,
1955, p. 122; 1938, p. 178; 1967, p, 347, Palekar
and Bal, 1953, p. 128 (part). Scotl, 1959, p. 36.
Marshall, 1964, p. 169, pl, 34, Whitley, 1964, p. 43.
Grant, 1965, p. 86, fig.; 1972, p. 246, fig. Maclean,
1971, pp. 87-92.

? Sillagey gracilis Alleyne and Macleay, 1877, p. 279, pl.
6, fig. 2 (Torres Strait, Darnley Island or Hall
Sound). Macleay, 1881, p. 202. McCulloch, 1911,
n. 60,

Tvers: Sillago macujare Quoy und Gaimard., A
radiograph ol the holotype registered A, 3134 in the
Museum National DHistoire Naturelle, Paris, was
forwarded by Dr. M. Blane. The vertebrate number
14-8-13,

Sillogo gracilis Allevne and Macleay. Two specimens

were examined by McCullach (1911, p. 60) who states ‘1

am unable to find any specimens marked as the types of

Sillago gracilis, Alleyne and Macleay, in the Macleay
Muscum, but there are two small specimens labelled
HSillago sp? Torres Straits™, which | have no doubt are
llie types. Through the kindness of Professor Haswell
and Professor David, | have been allowed 1o borrow
them for examination. One 15 a litle larger than the
otlier, and from the snous to the ¢nd of ils broken 1ail is
almaost 82 mm long, which Is exactly the length of the
figure of S.gracilis. In other delails also, such as the
form of the damaged tail and the pronounced shrinkage
nuirks on the head, it agrees perfectly with the figure,
though it has lost all trace of the colour markings with
the exception of the silvery lateral band. Both differ
fromn he description in the numher ol fin-rays in the
dorsal und anal, there being only one spine and twenty
rays in each instead of oune, twenty-one as stated'.
MceCullocl cegards S.gracilis as a junior synoanym of
Sillage maculare, Stanbury (1969} does not mention
Sillugo gracilis in his list of the type specimens in the
Macleay Muoseum. The coloravon as described by
Alleyne and Macleay is that ol a juvenile Sillugo speeics.

OTHER MATERIAL. Queensland (193) QM 112902 (12),
Bribie Island: QM 12927, Brisbane River; QM 112763
(90), Brisbanc Fish Markets; QM 112692 (17), QM
112697 (1), QM 112701 (40), Deceplion Bay: WAM
PI13711-22, WAM PI3827-34, QOMI12928, QM 112701,
Moreton Bay, New South Wales (35); USNM 431235,
Newcastle; USNM 59933, WAM £15531-9, WAM PO
273-90, Svdney; QM 111624, Wallis Lake.

DIAGNOSIS

A black spot at base of pectoral fin, dark
blotches on body; anterolateral exiensions of
swimbladder recurved posteriorly to reach level of
vent.

DESCRIPTION
(Based on 27 examples from New South Walcs,

and 19 examples from Queensland. SL 140-216
mm),
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Dorsal tins XT-X11, &, 19-21; anal {in 1], 19-20
(Table 17). Lateral line scales 71-75 (Table 18).
TR, 8-9 above, 9-1 | below, 5-6 scales between L.
lat. and spinous dorsal origin. Chack scales in 3-4
vows, cycloid with an occasional few ctenoid
scales,

Proportional dimensions as percent of SL
(Modal frequency within parentheses): Greatest
deptli of hody 19-23 (21); head length 26-29 (27);
snout tip to ventral fin origin 31-35 (32); snoul tip
to second dorsal fin origin 53-37 {55); snout tip to
anul {in origin 56-60 (59); least depth of caundal
peduncle 7-8 (8).

Proportional dimensions as percent ol ligad:
Length of snout 37-44 (40): horizontal diameter
of eye 20-25 (22}; least widih of interorbital 18-22
(20).

VERTEBRAE: 13~15 abdominal, 8-11 modified,
10-14 caudal, 13-15 +20-22, total 34-36 (Table
19).

CoLOLR IN ALCOHOL: Body light brown to
brown, darker above; back and sides with seven
10 niue irrcgular dusky blotches directed obliguely
lorwards in most specimens: a CONSPICUOUS
median, longitudinal silvery band on sides; lower
sides silvery to whiie; spinous dorsal fin blotched
with brown; soft dorsal with three to five rows of
brown spots vn the membranes; anal Iin pale
vellow; pectoral fin finely dusted with brown to
black spots, and with a brown 1o black spot on
the base.

CoLour 1IN LIFE: Body sandy-brown 1o olive-
green above; back and sides with dark brown
irregular  blotches:  longitudinal  literal  band
silver, ta pale golden silver, outlined in palc
mauve brown; sides silvery-brown to ¢reamish or
white with blue reflections, Head dark olive-
brown, greenish, or pale brown above, cheeks
and opercles golden-green with a darker bloich on
the opercles of some specimens; spinous dorsal
whitish, with the membrane mottled with olive-
green or brown; soft dorsal with about five raws
of brownish-green spots; anal and ventrals golden
to yellow with the margins cream; pectoral straw-
yellow to pale green-yellow, with a blue-black
basal spot, caudal olive brown to dark grecnish-
brown, with the margin dark brown to black.

SWIMBLADDER: A short anterior median
extension and two anterolateral extensions are
present;  at  the base ol the anterolateral
extensions is a most complex svstern of tubular
canals that anastomose and join the swimbladder
at four positions anteriorly; 1he lateral extensions
reach to the duct-like process on the ventral
surface; posterior extension of the swimbladder
single (Flg. 78 ).

o
b

GENGRAPHIC VARIA TION

Samples from ecuastern Australia show no
geographic  vaniation. Specimens  with (3
abdominal vertebrac are usually quite small in
length and the first haemal arch 18 very narrow
and often hairlike,

DISTRIRUTION
East Coast of Aestralia,

Blor oy

Ogilby (1893, pp. 100-2) states that this species
spawns during March and April. ‘The ova 1o
deposited on sundy beaches 1 shelicred bays and
lakes, and in estuaries, waijer .of no great depth
being selected’. Ogilby further describes the
behaviour of the {1y in shallow water — ‘each of
these young fish is in possession of a hole in the
sand, but whether self-excavated or having been
deserted by, or taken from, its rightful owner, we
are not in 2 position to stawe; at the mouth of the
hole, whick is only just large enough to admit of
the passage of its body, the little creature lies, and
on the approach of danger, or even the passage of
a dark cloud over the sun, immediately
disappears, the anterior hall’ of the head,
however, as quickly reappearing, thus showing
that close beneath the surface a chamber must
exist, sufficiendy large to permit of their turning
around with ease; should any movement oceur in
their neighbourhood to cause them Turther alacm
when in this position they are able to hack down
again inro their hiding place with great celerity,
but tf perfect quiet is maintained, they soon
emerge and take up their original position near
the opening'.

The Tood and feeding of this species is reparterl
by Maclean (1971), the diet of juveniles being
largely small crustaceans and that of the adulr fish
maostly palychaete worms.

Sillugo maculata maculata is found on silly
and muddy substrates, frequenting the mouths of
rivers, ecstuanes and mangrove crecks. Large
numbers are seine-nettéd in the shallows and
taken by trawl net in Moreton Bay. Good catches
are made by hook and line. The juveniles are most
abundant in estuaries and shallow water during
the summer months.

REMARKS

S.maculata  maculata 15 one of three
subspecics. All svbspecies are similar in
colouration and morphology, and differ mainly
in the shape of the swimbladder and the versebrae
counis.
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TABLE 17: Frrguesey Distrise nons or Dorsay
AND ANAL TN RAYS 01 SU 7 Wy (i 414
MACLATA
Dorsal rays 19 19 20 20 20 2
Anal rays 9 20 18 19 20 20
Queensland 1 1 P78 3 1
New Sownh Wales 5 1 - 12 1w -

MEMOIRS OF THE QUEENSLAND MUSEUM

TABLE 18: FrEQUENCY DISTRIBUTIONS OF LATERAL LINE SCAIES OF SHLaGca

VACUL AT WAL AT

Lateral line scales 6y 70 | 72 73 74 15

Queensland 3 15 S 20 25 12 3

New Sourh Wales I 2 8 9 -

TABLE 191 VERTEBRAE COUNTS OF SILLAGO MACLLAT L MACULAT

Abdominat 13 13 13 13 14 14 14 14 14 14 14 14 15
['recaudal 9 9 10 10 3 b 8 9 9 1 10N 8
Cowdal 12 13 I 1212 12 4 12 13 11 12 10 12
Queensland 1 3 | 2 129 - 82 I 3 1 4
New South Waley - I - | - 6 1 10 4 - - ~ -
Sillago (Parasillugy) maculata burrus Richardson  Richardson s @ baws  Tor description of  some

Weslern Trumpeter Whiting
(Figs. 3D, 108, 14H. 16)

1842,
1843,

Sillago  burrus  Richardson,
(Northwest  Australia);
Castelnau, 1878, p. 232,

Silluger maenlata burre, Whilley, 1948, p, 19,

Sitlagy maculgra, Paradice and Whitley, 1927, p. 89.
Taylor, 1964, pp. 174-5.

MATERIAL LNAMINED

pp. 128-30.
i 1.

Mmoo 2, fig

Tryer. Sillugo burrus Richardson, Based on a drawing
by Licutenani Emery, no tvpe specimen available. The
description given by Richardson (1842, pp. 128-30)
agreex in all essential details with the subspecies ol
S.muculate from Western Australia, Northern Territory
and Gulf ol Carpentaria. Richardson states that ‘it is
banded on the sides like Sitlago maculata of MM, Quoy
and Gaimard, which inhabits Porl Jachson, but it wants
1he silvery lateral stripe, shows spots on the dorsals, and
has a higher and more elliptical body than that species™.

I have examined specimens of Siflugo maculata from
Western Australia, Gull ot Carpentaria, Queensland
and New South Wales that have the lateral silvery band
reduced, iconspicuous or entirely absent. Richurdson’s
species was listed as a svnonvm of S.maculara by Fowler
(1933, pp. 424-5) and Taylor (1964, p, 1735). Stokes
(1846) records Ihe voyage ol *"HMS Beagle' during the
exploratory surveving of the oorth-west coast of
Australia. Lieutenant Emery departed HMS Beagle in
Marceh 1841 Tor England, and his sketehes were used by

Anstralian tishes. Efforts 1o locate the illustration of
S.burrus (No. 37 of Emery) were without success,
Emery numbered atl his sketches and his pumber 4 is
listed as Tale Bay. Al the Houlman Abrolhos Islands
(APl 10, 1840) Stokes (1846, p. 161) wrote “T'here were
not many vaneties ol fish, the most abundant being
snappers; ol those that were rare Licut. Emery made
laithful sketehes'. Emery made sketches No. Y10 17 at
the Abrolhos, and at Depuch Island on June 91h, drew
<kerches 22, 25, 26, 27 and 29, On luly 14 ‘HMS Beagle'
anchored at Turtle tsland and Bedour 1sland and then
sailed direct lor Timor hland, arriving on July 24, The
vessel departed Timor on August 6 and arrived at
Bedouwt Island, Dampier Archipelago on August 17,
Boats were sent 10 examine the coast to the southward
ol Cape Lambert with (he neighbouring islands: an
extent ol almost 45 miles waxs examined. Extensive arcas
of mud and sand flats were encountered and between
Picard Island and Cape Lambert the shore is cul by
mangrove ereeks. krom Delambre Island the HMS
Beagle proceeded 10 the Montebello Istands, anchoring
on the eastern side of Tremouille Island on August 31si.
Anchorage was next made at Barrow lsland where
Lieut. Emery made sketch number 42, Drawings
numbered 36, 37, 3% were recorded by Richardson
(1842) as north-west coast of Australia, and skeich
number 42 as Barrow lstand (Richardson 843, lcones
Piscium, pl. i, fig. 2). The area of capture ol Sitlagn
hurrus is therefore between Depuch Island and Barrow
lsland. Timor is also a possibility but alinost certainly
would have been mentioned by Lmery.
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burrus, the extensions are more complex, and the
first two are continuous (Fig. 10B).

GEOGRAPHIC VARIATION

Little variation between samples was noticed,
however, the length of the snout and the width of
the interorbital space was slightly greater in the
Shark Bay samples than those from Darwin.

DISTRIBUTION

Western and northern coast of Australia.
southern New Guinea, and Indonesia.

BlorLoay

The western trumpeter whiting appears to be
similar in many respects to the eastern subspecies.
The western subspecies is most abundant on silty-
sand or muddy substrates, the large adults feeding
near gutters and sandbars inside Shark Bay and
may be found on quite sandy bottoms. The
juveniles frequent seaweed banks and broken
bottom, and occur in large numbers near
mangrove creeks. The juveniles and adults are
commonly trawled in association with the western

MEMOIRS OF THE QUEENSLAND MUSEUM

population of Sillago robusta, and Sillego lutea in
depths to 20 fathoms.

Juveniles enter the coastal rivers and in the
Swan and Mandurah estuaries in Western
Australia  the juveniles may be common
throughout the summer months when they are
netted by prawn fishermen operating in shallow
weedy areas. Offshore on the lower west coast of
Western Australia Sillago vittata is commonly
trawled with Sillago bassensis bassensis on sand
substrates. Sillago rmaculata burrus is only
occasionally taken in association with the latter
species, but becomes much more abundant
further northwards. Inside Shark Bay the western
trumpeter whiting may be associated in shallow
onshore waters with Sillago analis, Sillago
schomburgkii and Sillago vitrara.

REMARKS

It is postulated that Torres Straits, during the
last glaciation, became a land barrier isolating the
eastern and western populations of Sillago
maculata.

TABLE 20: FreQuency DISTRIBUTIONS OF DORSAL AnD ANAL FIN Rays oF

SILLAGO MACULATA BURRUS

Darsal rays 19 19 20
Anal rays I8 19 i8

20
19

20
20

21

19

21
0

Waestern Australia 3 7 6
Northern Territory - - -
Gulf of Carpentaria - - -
New Guinea - 1 -
Indonesia - - -

7S
44
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TABLE 21t
MACCLATA BURRLS

FREQUENCY DISTRIBUTIONS OF LATERAI LINE SCALES OF Sieaco

Lateral line scales 70 N

~}
i

Waestern Australia - - 6
Northern Territory i 7 9
Gull of Carpeniaria - - -
New Guinea - - -
Indonesia - - 2

) —— O k2
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TABLE 22:

VERTEBRAE COUNTS OF SILLAGO MACULATA BURRUS

Abdominal 13 13 13 14
Modified 9 9 I 7
Caudal 12 13 I 14

14
8
12

14

14

14

11

—os

14

13

i4
10
11

14
10
12

Weslern Australia 1
Northern Territory - - - i
New Guinea - - - 1

3

t

60

18
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Sillago (Parasillago) maculata aeolus Jordan and
Evermann

Oriental Trumpeter Whiting
(Figs. 3E, 10A, 13Q, 141, 16)

Sillugo aeolus Jordan and Evermann, 1902, p. 360, fig.
24 (Keerun, Formosa). Jordan and Richardson,
1909, p. 192.

Siflago macrolepis: Evermann and Seale, 1907, p. 187
(nonSilfago macrolepis Bleeker).

Sillago maculata: Kner, 1865, p. 127. Bleeker, 1874, p.
71 (part). Pellegrin, 1905, p. 83. Seale, 1914, p. 69.
Weber and de Beaufort, 1931, p. 174 (part).
Fowler, 1933, pp. 423-5 (part); 1935, p. 150; 1937,
p. 238; 1949, p. 52. Martin and Montalban, 1934,
pp. 224-5, pl. 1, fig. 2. Suvatti, 1950, p. 394.
Herre, 1953, pp. 478-9 (part). Palekar and Bal,
1955, p. 128 (part). Shao and Chang, 1978, p. 5;
1979, pp. 695-705, Dutt and Sujatha, 1980, p. 372.
McKay, 1980, pp. 383-4.

MATERIAL EXAMINED

Type: Sillago aeolus Jordan and Evermann. A
radiograph of the holotype registered No. 7135 in the
Stanford University. The vertebrae count is 14-5-15.

OTHER MATERIAL: Singapore (2), QM 112884,
Changi Beach; Thailand (15); CAS 14160 Ban Paknam
Prasae; QM 112915, Chantaburi, CAS 14161, CAS
14166, Cho! Buri; CAS 14168, Ban Pae, Royong
Province; CAS 14163 Goh Samed, Chumphon
Province; CAS 14194 Lem Saplee, Chumphon
Province; CAS 14171 Saitahip Bay, Rayong Province.
China (1); USNM 148381 Shanghai, Hong Kong (3);
USNM 5891, BM 1939.2,23.51, no locality. Taiwan (6);
USNM 192874-5 Ma-Kung Market, Peng-Hu Hsien,
WAM PQ472, THUP 00983, Taichung. Philippines
(188); Cebu, USNM 145081 Cebu Market, Panay,
USNM 102498, USNM 102501, USNM 102549, USNM
102582, USNM 102683, USNM 106797-8, USNM
106800, USNM 10683-4, USNM 106806-10, USNM
106812-3, USNM 112831, lloilo; USNM 56215, Bulan;
Samar, USNM 145076, Cavite.

DIAGNOSIS

Very similar to Sillago maculata burrus in
colouration but has the most posterior mid-lateral
dark brown blotch elongate and reaching caudal
flexure; swimbladder with three rudimentary
anterolateral extensions instead of four. Differs
from Siflago wmaculata maculata in lacking well
developed anterolateral extensions reaching to
level of vent.

DESCRIPTION

(Based on 27 examples: China 1, Hong Kong 2,
Philippine 1slands 10, Taiwan 4 and Thailand 10).
Dorsal fins X1, I, 18-20; anal fin 1l, 17-19
(Table 23). Lateral line scales 67-72 (Table 24).
TR. 8 above, 9-10 below, 5-6 scalcs between L.

lat. and spinous dorsal origin. Cheek scales in 3-4
rows, all cycloid.

Proportional dimensions as percent of SL
(modal frequency within parentheses): Greatest
depth of body 20-22 (21); head length 27-31 (28);
snout tip to ventral fin origin 30-33 (31); snout tip
to spinous dorsal fin origin 30-35 (33); snout tip
to second dorsal fin origin 54-58 (57); snout tip to
anal fin origin 57-61 (60); least depth of caudal
peduncle 7-8 (8).

Proportional dimensions as percent of head:
Length of snout 36-40 (38); horizontal diameter
of eye 20-26 (26); least width of interorbital 18-20
(19).

VERTEBRAE: 13-14 abdominal, 4-7 modified,
14-16 caudal; 14+ 20, total 34 (Table 25).

COLOUR IN ALCOHOL: Body light brown,
slightly darker above, with two longitudinal rows
of elongate short dark brown bars; the anterior
bars inclined, especially above the lateral line; the
posterior bars slightly inclined above; but
generally horizontal below the lateral line;
spinous dorsal fin finely speckled with black,
especially the outer part of the membrane; soft
dorsal with two longitudinal brown bands on the
membranes; anal {in hyaline; pectoral fin with a
conspicuous dark brown to black bar or spot
across the base; upper part of head brown, The
colouration of this subspecies greatly resembles
Siltago maculata burrus in having the posterior
dark bars separate from the mid-lateral blotches
in almost all specimens but differs in having more
elongate mid-lateral blotches, lacks the silvery
belly, and generally has a less distinct silvery mid-
lateral stripe; the abdominal walls are flesh
coloured not silvery; the most posterior mid-
lateral dark brown blotch is elongate and reaches
the caudal flexure, whereas in S. maculata burrus
there are normally two almost round blotches,
one on each side of the caudal flexure.

SWIMBLADDER: An anterior median extension
to the basioccipital is present and well developed;
three rudimentary and often convoluted
extensions are present on the anterolateral
surface; a duct-like process present; posterior
extension single and tapering (Fig. 10A).

GEOGRAPHIC VARIATION

None found throughout the known range of the
subspecies.
DISTRIBUTION

Singapore, Thailand, China, Hong Kong,
Taiwan and Philippines. Possibly distributed
throughout the Indo-West Pacilic from South
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Africa to China and Philippines, but not recorded
from Australia or southern New Guinea.

BloLoGy

Little known. Maxwell (1921) records juveniles
burrowing in the sand. Attains approximately 30
cm.

REMARKS

Sillago maculata aeolus is the
representative of S. maculata maculata.

northern

TABLE 23: FREQUENCY DISTRIBUTIONS OF DORSAL
AND ANAL FIN RAYS OF S1..4GO MACULATA AEOLUS

Dorsal rays 18 18 19 19 19 20
Anal rays 17 18 17 18 19 18
Singapore - - - 1 - 1
Thailand - 2 11 1 -
China - - - - 1
Hong Kong - - - 2 - -
Taiwan 1 - - 4 - 1
Philippines 1 - 1 25 - -
TABLE 24: FREQUENCY DISTRIBUTIONS OF LATERAL

LINE SCALES OF SILLAGO MACULATA AEOLUS

Lateral line scales 67 68 69 70 71

Singapore - - 2 - -
Thailand - 3 8 - -
China - - - 1 -
Hong Kong 1 - - 1 -
Taiwan - 1 1 1 1
Philippines - 6 3 1 -
TABLE 25: VERTEBRAE OF SILLAGO MACULATA
AEOLUS

Abdominal 14 14 14 13 13
Modified 4 5 6 6 7
Caudal 16 15 14 15 14
Singapore - - - 1 1
Thailand 4 2 - -
China - - 1 - -
Hong Kong - 1 1 - -
Taiwan 2 - 2 -
Philippines 6 6 - -

Sillago (Parasillago) bassensis bassensis Cuvier

Western School Whiting
(Figs. 4A, 13U-V, 14], 15)

Sillago bassensis Cuvier, in Cuvier and Valenciennes,
1829, p. 412 (Port Western, Bass Strait, Victoria).
Quoy and Gaimard, 1834, pp. 672-3, pl. 1, fig. 2.
McCulloch, 1911, p. 61 (part). Fowler, 1933, pp.
422-3 (part). Whitley, 1948, p. 19; 1964, p. 43.

Roughley, 1951, pp. 48-49 (part). Scott, 1962, p.
187.

MATERIAL EXAMINED

Types: A radiograph of the holotype, registered
A3135 in the Museum National D’Histoire Naturelle,
Paris, was forwarded by Dr M. Blanc, the vertebrae
number 13-13-8. Cuvier (1829, p. 412) give thc type
locality as ‘Port Western in Bass Strait’ but the holotype
has the locality recorded as ‘Port du Roi Georges’
‘Quoy et Gaimard’. 1 have followed Cuvier and have
recorded the type locality as Western Port.

OTHER MATERIAL: Western Australia (79); WAM
P14756, Lancelin Island; CSIRO 2626, Cottesloe,
WAM P12881-5, South Fremantle; WAM P14348-80,
WAM P14476-8, WAM PO 1-2, WAM PO 31-45,
WAM PO56-7, north-east of Rotinest [sland; CSIRO
C1433 south-west of Western Australia; WAM
PO810-21, Denmark; WAM P12698, Albany; WAM
PO 763-5, Cheyne Beach; CSIRO C1935 Starvation
Boat Harbour. South Australia (49); WAM PO
291-302, Streaky Bay; WAM PO 205-24, Coffin Bay;
WAM PI15352, Port Clinton; WAM PO 240-5,
Adelaide Market; WAM PO 304-13 Port Noarlunga.

DIAGNOSIS

Dorsal fins X-X11, 1, 18-19; anal fin 11, 18-20;
lateral line scales 66-73; no dark spot at the base
of the pectoral fin; a series of oblique broken
rusty-brown stripes on the back and upper sides,
without a longitudinal row of rusty-brown
blotches along the mid-lateral silver stripe.
Vertebrae 12-14 abdominal, 12-14 modified, 7-9
caudal, total 33-35.

DESCRIPTION

Dorsal fins X-X11, 1, 18-19; anal fin 11, 18-20;
(Table 26). Lateral line scales 66-73 (Table 27).
TR. 5-6 above, 10-14 below, 5-6 (usually 5)
scales between L. lat. and spinous dorsal fin
origin. Cheek scales in 3-4 rows, all ctenoid.

Proportional dimensions as percent of SL:
Greatest depth of body 20-24; head length 26-30;
snout tip to ventral fin origin 28-33; snout tip to
spinous dorsal fin origin 32-35; snout tip to
second dorsal fin origin 53-57; snout tip to anal
fin origin 53-57; least depth of caudal peduncle
7-8.

Proportional dimensions as percent of head:
Length of snout 39-44; horizontal diameter of eye
19-26; least width of interorbital 17-21.

VERTEBRAE: 12-14 abdominal, 12-14
modified, 7-9 caudal; 12-14 +20-22, total 33-35
(see Table 28).

COLOUR IN ALCOHOL: Body creamy-brown to
rustv-brown above, silvery-white below, the two
colours sharply separated by a silvery mid-lateral
band with a narrow rusty-brown longitudinal
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narrow stripe above: back and upper sides with
irregular  red-brown 1o rusty-brown oblique,
broken, or wavy siripes, and narrow blotches,
vaguely resembling those of Siflago rigculaia
dorsal finy with tows of rusty-brown or reddish-
orange spots; anal fin yellowish or hyaline; other
lins pale eream, white,or hyaline. No black blotch
on the base of the pectoral fin.

Cotour v LiFt: Body cream-brown, sandy-
pink or pale rust-brown, the head, cheeks and
sides of the body with mauve, blue and pink
refllections; mid-lateral band silver; belly pink or
white; back and upper sides with ohlique irregular
orange-brown or rust coloured narrow stripes,
sometimes broken into groups of oblique dots or
blotches. Fins as described above. No rust-brown
blotches mid-larerally.

SwiMBLADDER: A short blunt anterior median
projection is present, and a single long tapering
cavdal extension 15 wcll developed. A duct-like
process from the ventral surface to the urogenital
aperture 15 presemt. 1 find no  appreciable
differences in the swimbladder of the castern and
western populations (fig. 91-L).

GEOGRAPHIC VARIATION

The Western Australian and South Australian
specimens show no differences in colouration, fin
Tays counls, or yvertebrae counts.

DisTriBUTION

Geraldion area Western Australia southwards
and along the southern coast to South Australia
and western Victoria; not yet recorded {rom
western Tasmania.

BiorLoay

A very common whiting along the lower
Western Austraban coastline, and bavs of South
Australia. Frequenting the surl zone of beaches
and quiet waters of bays and sandbanks, this
subspecies is also trawled in offshore waters to at
least 23 fathomis and possibly much deeper.
Juveniles may be found in a tew nches of waler
oft white sand heaches, but are not recorded from
cstuarine  waters as are the juveniles of
Sillaginodes punctata, Sillago schomburgkii, and
Silluga maculata burrus,

The western School Whiting is reported 1o
move nto shallow waters in large schools during
the full moon. Masimum size atiained is abour 33
e

REMARKS
Sullag oy bassensis is the only whiting species with

a southern disiribution that is known {rom
castern and  western Australia.  Unconfirmed

reports of Sillaginondes punctala from southern
New South Wales and Lakes Entrance, Victoria,
have been made, but all specimens identified were
S, hassensis flindersi,

Previous authors (Munro 1949; Malcolm 1959;
Collette 1974) have shown that subspeciation on
each side of Bass Strait has occurred in the fow
fishes that havc been critically examined. S.
hussensis is vet another such species and it
suggests that Bass Sirait, during glacial periods
was a barrier subdividing previously continuous
species into separatc populations Tor sufficient
fime for at lcast subspeciation to occur. The
diflerences between such subspeeies may well
appear 10 be miner ones, nevertheless they are
constant and of a greater magnitude than those
between S. analis and S. ciliute which must be
regarded as valid species. Further collecting in the
Bass Strait area may show the S, bassensiy
sibspecies to be valid species.

Sillage  (Parasiltapo)  bassensis  flindersi
subspecies

new

Eastern School Whiting
(Figs., 9I-L, 14K, 15}

Sillago bassenxis: Cohen, 1892, p. 17. Stead, 19064, pp.
S74-6; 1906b, p. 111; 1908b, p. 65, pl. 3§,
McCulloch, 1911, p. 61 (part); 1921, p. 61, pl. 21,
Fowler, 1933, pp. 422-3 {(part). Roughley, 1951,
pp. 48-9 (parl). Parrotr, 1939, p. 201. Scolt, 1962,
p. 187. Marshall, 1964, p. 170. Whitley, t964, p,
43, Granl. 1965, p. 87; 1972, p. 247,

Silfugo macutaia; Castelnau, 1872, p. 94 Waile, 1K9Y,
p. 109 (non Silloga maculate Quoy and Gaimard).

Sillago cifiatu: Johuston, 1883, pp. 80, 116; 1890, pp.
25, 33 {non Sillego cifivte Cuvier).

AATFRIAY ENAMINED

Tyers: Holorype, SU o t95mm, collected by J.K.
Paxton, W. Smith-Vaniz and R.J. McKay, Svdney Fish
Markets, consigned Trom Wallis Luke, New South
Wales, 1rawled, registered QM 13252 in Queensland
Museum.

Pagatyres: Quecnsfand (19 WANM PO366-8S,
Moreton Bay, New Soudy Wales (513, QM N1109 (4),
Ballina; CSIRG 3523, Coopgee; CSIRO C3522, Lake
AMucquane! CSIRO C3520, C3524, Port Jackson: AN
IB16A6-8 Pittwaler; AM 1BI119, Port Stephens: AM
19575-7, near Svdney; QM 111630 (35), Wallis Take,
AM 17657, USNV 59939, New South Wales. Vietoriu
(6); WANM PO793-7. WAM P19116, Lukes Entrance
Tasmania (95); AM 110001, east coast Flinders Island;
OM 1123t QM 112695 (91) Swansea; CSIRO C3521,
AN BSS6Y, Tasmania.

DraGnosis

Dorsal fins X1, 1, 16-18; anal Tin tt, 18-20;
latera! line scales 65-69; no dark spot at the base
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of the pectoral fin; a series of oblique rusty-
brown stripes on back and upper sides, with a
longitudinal row of rusty-brown blotches along
the mid-lateral silver stripe. Vertebrae 13
abdominal, 9-11 modified, 9-11 caudal, total
32-34.

DESCRIPTION

Dorsal fins XI, 1, 16-18; anal fin 11, 18-20
(Table 26). Lateral line scales 65-69 (Table 27).
TR. 5 above, 10 below. Cheek scales in 3 rows,
ctenoid.

Proportional dimensions as percent of SL:
Greatest depth of body 20-23; head length 25-30;
snout tip to ventral fin origin 27-33; snout tip to
spinous dorsal fin origin 33-36; snout tip to
second dorsal fin origin 55-57; snout tip to anal
fin origin 54-57; least depth of caudal peduncle
7-8.

Proportional dimensions as percent of head:
Lcngth of snout 36-41; horizontal diamieter of eye
20-25; least width of interorbital 18-21.

VERTEBRAE: 137 specimens, 13 abdominal,
9-11 modified, 9-11 caudal, 13+ 19-21, total
32-34 (see Table 28).

COLOUR IN ALCOHOL: Body pale sandy-pink to
pale brown above, silvery white below, the two
colours separated by a silvery lateral band with a
longitudinal row of pale rust-brown blotches;
back and uppcr sides with fairly regular brownish
oblique stripes almost a scale diameter in width.

COLOUR IN LIFE: Body pale sandy-brown to
pink with posteriorly directed oblique broken and
unbroken bands of rust-red to bright orange-
brown above the lateral line to the base of the
dorsal fins; a series of about a dozen similarly
coloured blotches situated just above a
conspicuous silvery lateral band. Head olive-
brown to pink with tinges of pale blue and vyellow;
opercle silvery with a few scattered blotches of
rust-red. Pectoral base and axilla dull yellow.
Spinous dorsal fin hyaline with scattered rust-red
spots; rayed dorsal fin with membrane hyaline
and rays with 4 to 5 red-brown spots. Anal fin
with membrane hyaline and rays yellow-orange
with white margin. Ventral fin milk white or
hyaline, the membrane between the spine and the
first ray white, remainder of rays yellow with
white tips. Belly pale silvery-white with blue and
yellow reflections, the breast and undersurface of
head frequently dusted with fine black spots.
Colouration is very similar to S. bassensis
bassensis but the oblique stripes are wider, more
regular and without the appearance of fused dots
or spots; the mid-lateral blotches are absent in the
western subspecies.

SWIMBLADDER: See Sillago bassensis bassensis.
GEOGRAPHIC VARIATION

No geographic variation was found between the
samples from Queensland, New South Wales,
Victoria and castern Tasmania.

DISTRIBUTION

Southern Queensland southwards to eastern
Victoria and the east coast of Tasmania.

BloLoGy

This species is not well known in eastern
Australia and was, until recent years, almost
neglected. It was unknown in southern
Queensland until the development of offshore
prawn trawling {Grant 1965). A commercial trawl
fishery has commenced in New South Wales and
Victoria, where the subspecies is commonly
referred to as ‘spotted whiting’. Large catches
may be made in shallow water just off the beach
at Lakes Entrance (J.R. Paxton pers. comm.)
otherwisc thc eastern subspecies is a deeper water
inhabitant and has been recorded to a depth of 84
fathoms (Waite, 1899, p. 109 as ‘S. maculata’).
The deep water trawl females are normally in full
roe suggesting that the species spawns well
offshore along most of the coast but may
congregate around the vicinity of coastal lakes in
New South Wales and Victoria; the juveniles have
been found inshore.

Stead (1906a) correctly identified S. bassensis
and described the colouration of the eastern
subspecies. From his observations it seems that S.
bassensis flindersi at certain times of the year,
particularly from January to March, is found in
considerable numbers at the entrance to Port
Jackson, and is captured in abundance by means
of hook and line, being familiarly known to boys
as ‘School Whiting’.

Maximum size attained is approximately 32 cm.
REMARKS

See Siflago bassensis bassensis.

DERIVATION

Named in honour of Lieutenant Matthew
Flinders 1774-1814 who  circumnavigated
Australia.

Sillago (Parasillagoe) robusta Stead

Stout Whiting
(Figs. 4C, 11D-J, 13R-T, 14M-N, 18).

Sillago robusta Stead, 1908, p. 7 (Rose Bay, Port
Jackson, New South Wales). McCulloch, 1921, p.
61. Marshall, 1964, p. 170. Whitley, 1964, p. 43,
Grant, 1965, p. 87; 1972, p. 247, fig.
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TABLE 26: FREQUENCY DISTRIDUTIONS OF DORSAL AND ANAL Fin RAYS OF SiLLaco
HASSENSIS BASSENSIS® AND SILLAGO RASSENSIS FLINDERSI™
Dorsal rays 16 16 17 17 17 18 18 18 19 19
Anal rays 19 18 18 19 20 18 19 20 18 19
*Western Australia - - - - - 1 3% 4 1 1
*South Australia - - - - - 6 25 1 1 6
+Vicloria I - - 3 - - - - - -
+ Tasmania 4 I 22 60 3 1 2 - ~
+New South Wales - - 5 38 1 - 1 I - -
* Queensland - - 2 5 3 - - - - -
TABLE 27:  FREQUENCY DISTRIBUTIONS OF LATERAL LING SCALES OF SiLL4GO
BASSENSIS BASSENSIS® AND SILLAGO BASSENSIS FLINDERSIH
Lateral Line Scales 65 66 67 68 6 70 T T2 73
*Western Australia - | - 3 11 10 10 3 4
“South Ausiralia - 1 I 3 4 8 6 2 1
* Victoria 1 2 1 - - - - - -
-~ Tasmania 4 10 28 9 1 - - - -
= New South Wales 1 9 18 14 4 - - -
*Queensland - - 3 - - - - - -
TABLE 28:  VERTEBRAE OF SILLAGO BASSENSIS BASSENSIS * AND SILLAGO BASSENSIS FLINDERSI™
Abdominal 7 13 13 13 13 13 13 13 13 13 13 13 13 2 12 14 14
Modified 9 10 10 9 10 o112 12 13 13 14 13 14 12 13
Caudal 0 9 1 1t 10 9 100 8 9 &8 9 7 9 g § 7
*Western Australia - = = - - - - 1 20 186 3 1 2 - -
*South Australia - - - - - - - - 8 30 14 - 1 1 2
* Victoria - - - - 3 2 - - - - - - - - - -
+ Tasmania - - 4 17 45 2 2 - - - - - - - - -
-~ New South Wales - 1 5 26 Y - - - - - - - - - -
* Queensland 1 - - [ - R - -
Sillugo auricomis Ogilby, 1910, pp. 97-8 (Between  north-cast of Roltnest Islund; CSIRO  C2627-8,

Noreton 1sland and Hervey Bay). Whitley, 1932, p.
344, Ladiges, Yon Wahlert, and Mohr, 1938, pp.
164-5.

MATERIAL EXAMINED

Tyres, Silfago robusta Stead. Not examined. The
location of the holotype is unknown.

Siflage auricomis Ogilby. A photograph of a syntype
registered 13,406 in the Zoologisches Staalsinstitut und
Zoologisches Museum, Hamburg, was kindly provided
by Dr W. Ladiges, and leaves no doubt that S
auricomis is a junior synonym of S. robusra.

O1THER MATERIAL: Western Australia (254); WAM
PO 936-39, Lat. 17°26°S. Long. 121°54'E; CSIRO
A1284, Exmouth Gulf, WAM PO 936-59 Pt., Coulomb:
WAM PO 46-55, WAM PO 107-131, WAM P13236-9,
WAM  P13233-31, WAM  PI3994-14000, WANM
P14343-50, WAN P14577, WAM P13051-70, WAM
P15079-92, WAM P13113-27, WAM Pi5141-192,
WAN PI15231-41, WAM [P15354-68, Shark Bay:
WANM PO 6-7, WANM PI14177-8, WAN P14338-47,

Cottesloe, near Fremantle. Northern Terriiory (10);
WAM P14430-55, WAN P14484-87, 50-36 miles
south-west ol Darwin. Quecnsiand (27); WAM PO
462-3, QM 112903 (7), Bribie Island; QM 19956, QM
19988, Poine Canwright; QM 12971, QM 1504-3,
Double lIsland Point; CSIRO A1042, A1043, ALQ38,
Al041, off Point Lookour, Stradbroke Island; QM
112735 (3), WANM PO 459, Moreton Bay; QM 112902-3,
South Head, Bowen; WAM P14540-2, near Tweed
Heads, AM [113357-186, Gulf of Carpentaria. New
South Wales (28); QM 17758, Ballina; CSIRO A1634,
Botany Bay; CSIRO (3478, Botany Heads, CSIRO
C1959 Eden, Twofold Bay; AM 1B2542 Evans Head;
AM 1B1126 Jervis Bay, QM 12973, Manning Head; QM
12972 Shoathaven Bight; QM 111631 (20) Wallis Lake.

DIAGNOSIS

A small species taken by trawl net. Dorsal rays
16-18, anal rays 16-19, lateral line scales 64-70,
13 abdominal, 20 caudal vertebrae, totwal 33. First
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dorsal spine af large specimens with a sharply
keeled unterinr  edge; the base vyellow and
cemainder of keel dark brown to blackish.
DESCRIPTION

(Bascd on 36 examples from Western Australia.
SL100-166mm).

Dorsal fins X1, 1, 16-18; anal fin 1. 16-18
(Table 29). Lateral line scales 65-70 (Lable 30y
TR. 9-12 zbove, 10-12 below, 5-6 (usualty S)
scales between L. lat. and spinous dorsal fin
origin. Cheek scales in 2-3 rows, all ctenoid.

Proportional dimensions as percent ol St
(modal frequency within parentheses): Greatest
depth of body 18-22 (20); head length 27-30 (28);
snout 1ip to ventral fin origin 28-32 (31}; snout tip
to spinous dorsal fin origin 31-36 (32-33); snout
tip 10 second dorsal fin origin 55-59 (57); snout
tip to anal fin origin 55-60 (38): least depth of
caudal peduncle 7-9 (8).

Proportional dimensions as pereent of head:
Length of snouat 353-43 (38): horizontal dusmeter
of eye 22-26 (23-24); least wiclth of interorbital
18-21 (20).

VEKTEBRAE:  Western  population 13 +49-
12+ 8-11, 13 abdominal, 20 caundal, 1otal 33:
eastern population 13+ 3-11 + 9-15 (Table 31).

CorotRr 1N ALCoHor . Body creamy-yellow 1o
sandy-while, white below, with a silvery-white
mid-lateral band: head sometimes with a darker
line bLelow il suborbual shelf; fins without
markings, no dark spot at pectoral base. A small
dark spot is usually present just above the base of
the first dorsal lin spine,

Cotouk 1N Lifee Body creamy-yellow to pale
sandy pink above, silvery-white with refiections
ol blue and mauve below, the two colours sharpty
separated by a silvery mid-lateral band thar may
be ill-delined 1 some specimens; head with a
vellow bloteh on the cheeks, body and fins
generally without markngs: u small lemon-yellow
to bright yeltow spot on the base of the first
darsal spine, above which is frequenily & dirk
spol or bloteh on the keel. Specimens from Shark
Bay, Waestern Australia have the [nllowing
colouration: Dorsal surface of rthe body pale
temoneyellow, with g faint mid-lateral silver
band: somse very laint pale gold stripes directed
forwards at an angle of 30% above the mid-lateral
hand; cheeky yellowish with a darker mark and a
faint yellow spot on the upper margin of the
opercutuing spinous dorsal fin lemoen, the base
hyvaline, a faint dusting of black spots on the
upper margin, and a bright yellow spot at the
origin with two more yellow spots an the first two
spines; soft dorsal with the outer half lemon and

linely dusted with black, anal pale-whitish or
hivaline; peetoral with the upper hall brigh
arange to yvellow, Tinely dusted with black, and
soith the inner surface of the base having a bright
yellow spot in some specimens; caudal with the
margin and outer rays Jemon, dusted with black.

Specimens from Wallis Lake, New South Wales
hase the body coloured pale translucent sandy-
brown to pink with blue reflections on scales! a
sthvery  mid-latecal  band s mesent 1o all
spevimens,  Head pale-brownish above, [linely
dusted with dark brown; cheeks with a bright blue
to mauve stripe under the eye, below wluch 1s an
arca of bright lemon-yellow; preopercle with blue
rellectons; opercle generally bluish, a darker steel
blue spot just below opercular spine and a bright
fenion spot more ventrully; eve with the dorsat
part of the iris purple-blue, the remainder of the
itis sitver with yellow blotches. Bulty pale silvery
to white with blue and pink reflections. Dorsal fin
with the base of the first spine white, the
remainder of the spine black; upper part of
spinous dorsal dark speckled, the lower one
third ol the membrancous portion ol the fin with
a bright yellow horizomal band; second dorsal fin
with & bright lemon Lo yellow horizontal band
sttuated about one thud the haght of the lin.
Anal fin with the rays and miargin white, the base
vellow. Pelvic fins pale whitc 1o hvaline. Pectoral
fin hvaline, the base with bluy reftections and the
axilla bright orange-yellow or  lemon-yellow.
Caudal fin pale lemon with a darker speckled
margin,

SwiMBLADDER.  The Western  Australian
specimens have o fuirly simple swimbludder that
differs hom Queenslund und New South Wales
material in lacking anterolateral extensions: the
two populations appear to have quite constant
swimbludder diflerences. The pastérior extension
is single, a duce-like process from the ventral
surface 1o the urpgenital aperture is present.
GLOGHATHIL VARIATION

This spectes can be divided into two distinct
populations, anc on the castern coast of Australia
and one along the western and northern coasts to
the Gulf of Carpentaria. The shupe ol the
swimbladder differs slightly (Fig. 11D-J) the
devilopment of the first dorsal spine keel in the
eastern populations is quite pronounced but only
very slightly so in the western population; lhe
posterioe thigd of the modified candal vertebrae
completely surround the posterior extension of
the swimbladder in the castern population, but
remain open ventrally in the western population;
the shape of the suborbital shelf differs (Fig.
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13R-T). Addiuonal specimens are required {rom
the northern coast of Australia 10 determine the
distribution of both populations, and a lull
osteological comparison is necessary before a
subspecific name is provided for the western
population. Both populations are structurally
very similar and show obvious relationships,
especially in colouration.

DISTRIBUTION

Endemic to Australian waters from Fremantle
northwards along the northwestern and northern
coasts to the Gulf of Carpentaria (western
population}, and from eastern Queensland and
New South Wales (eastern population).

BioLoGy

Sillago robusta is an offshore species inhabiting
sandy substrates., Inside Shark Bay, Western
Australia, and Moreton Bay, Queensland, the
species is quite common and is usually associated
with  Sillugo naculate subspecies. In  more
northern areas in sandy-mud or turbid silty areas,
Sillago lutea sp. nov. is the habitat equivalent.
Inside Exmouth Gulf, W.A ., Sillugo lutea is very
abundant on the mud or mud-sand substrates but

TABLE 29:
SH LAGO ROBUSTA

i3

is not found south of Shark Bay where clearer
water 18 found, or north off Point Coulomb
(17°260**, 121754'8**) in 28 metres on silty-sand
bottom. Sillago robusta attains sexual maturity
below SL 13cm and rarely exceeds 17cm SL in
Western Australia, although the species has been
recorded to 28cm in length by trawling vessels
working in depihs of 35 fathoms off southern
Queensland (Grant 1965).

REMARKS

Sillago auricomis Ogilby is clearly referable to
S. robusta on the basis of the original description.
Ogilby, in unpublished notes on 8. auricomis lists
the species with ‘7 8. robusta ' alongside and
notes that the species 1§ in ‘water of a moderate
depth (11 to 33 fath.) with a sandy bottom; not
found inshore’,

The specimen from the Gulf of Carpentaria
(AM 115557-186), 16°40'S, 140°53°E; trawled in
7 fathoms, is clearly of the Shark Bay. Point
Coulomb, Darwin population, and not of the
eastern Queensland population; the isolating
mechanism is thus in the Torres Straits region and
was probably the land barrier across the Straits
during the last glacial period.

FREQUENCY DISTRIBUTIONS OF DORSAL AND Anal IIN RAYS 0

Dorsal rays 16 16 16 17 17 17 17 18 18
Anal rays 17 18 19 16 17 18 19 17 18
Western Australia 1 - - 3 140 18 - 3 8
Northern Territory - - - 1 8 1 - - -
Quecnsland - - - - 213 1 - 1
New South Wales - - 1 - - 18 2 - i
TABLE 30: FreQUENCY DISTRIBUTIONS OF LATERAL LINE SCALES 01 Si0.1.4AGO
ROBUSTA

Lateral line scales 63 64 65 66 67 68 6 70
Western Australia - - 7 27 19 14 10 5
Northern Territory - - - 2 3 - 1 -
Queensland 3 2 3 | - - -
New South Wales 1 ! S 8 4 3 - -
TABLE 31: VIRTEBRAE O1 SILLAGO ROBUSTA

Abdominal 1313 13 13 13 13 13 13
Modified 5 6 7 & 9 10 1212
Caudal 15 14 13 12 1 10 8 7
Western Australia - - - - 12 36 33 8 1

Northern Territory - - - -
Queensland 1 1 2 8
New South Wales - - - 1

10 -

'
¢
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Sillago (? Parasillage) boutani Pellegrin
Boutan’s Whiting

Sitlago boutani Pellegrin, 1905, p. 86 (Baic de Hatan,
Along, North Vietnam). Fowler, 1933, pp.
421-422,

MATERIAL EXAMINED

TYPE: Sillago boutani Pellegrin. A radiograph of the
holotype, registered 05-218 in the Museum National

D’ Histoire Naturelle, Paris, was kindly forwarded by

Dr M. Blanc. The vertebrae number 13-4-21, a total of

38; dorsal fins X1, 1, 21; anal fin 11, 22.

OTHER MATERtAL: BMNH no No., China; BMNH
55-12-27-109, China.

DIAGNOSIS

A valid species with 38 vertebrae,
13-14+3-4+21; dorsal fins XI, I, 21; anal fin 11,
21-22.

DESCRIPTION

(Based on 2 specimens from China. SL 113 and
7Imm).

Dorsal fins X1, 1, 21: anal fin If, 21-22. Lateral
line scales 76, 5 scales above and 12-13 below.
Cheek scales in 2-3 rows, the first row largest and
cycloid, the lower rows have many ctenoid scales.

Proportional dimensions as percent of SL:
Greatest depth of body 14.9 and 15.6; head length
27.4, 28.2; snout tip to ventral fin origin 31.0,
29.6; snout tip to spinous dorsal fin origin 34.5,
34.5; snout tip to second dorsal fin origin 55.0,
53.5; snout tip to anal fin origin 54.0, 53.5; least
depth of caudal peduncle 6.6, 7.4.

Proportional dimensions as percent of head:
Length of snout 38.7, 40.0; horizontal diameter
of eye 19.4, 22.5; least width of interorbital 19.4,
20.0.

VERTEBRAE: 13-14+3-4+21,
abdominal, 24-25 caudal, total 38.

SWIMBLADDER: Present but not examined.

COLOUR IN ALCOHOL: After Pellegrin; Body
olive-yellow dorsally, paler on the sides and
abdomen; cheeks and part of operculum orange-
yellow; one or two lines of orangc-yellow run
along the sides of the body; fine uniformly
greyish with some indication of dots on the rays
of the second dorsal.

DISTRIBUTION
Gulf of Tongking, and China.
REMARKS

This species is rare in collections, and may be
misidentified as Sillago sihama as were the two
specimens received on loan from the British
Museumn (N.H.). Sililago boutani may be
recognised by the lateral line count of 74-76, and

13-14

in having 38 vertebrae, Fowler (1933, p. 422)
mentions that Sillago bostockii Castelnau is close
to S. boutani in fin rays counts and number of
lateral line scales. Sillago bostockii is a synonym
of Sillago schomburgkii, and although the
vertebrae total 37, the abdominal vertebrae in the
latter species number 16 instead of the 13-14
found in Sillago boutani.

Sillage ( Parasillage ) schomburgkii Peters

Yellow Fin Whiting
(Figs. 4D, 11C, 13W, 140, 18)

Sitlago schomburgkii Peters, 1865, p. 319 (Adelaide,
South Australia). Scott, 1962, pp. 187-8, fig. .
Whitley, 1964, p. 43. Lenanton, 1969a, pp. 4-11;
1969b, p. 5.

Siflago bostockii Castelnau, 1873, p. 133 (Swan River
and at sea, Western Australia). McCulloch, 1911,
pp. 60, 63; 1912, pp. 87-8. Whitley, 1948, p. 19;
1951, p. 65.

Sillago bassensis: Waite, 1902, pp. 190-1; 1921, p. 101;
1923, pp. 123-4; 1928, p. 7 (non Siflago bassensis
Cuvicer).

Sitlago frazeri Whitley, 1944, p. 270 (Leschenault Inlet,
Bunbury, Western Australia); 1948, p. 19; 1951, p.
65. Roughley, 1951, p. 49.

MATERIAL EXAMINED

Tyees: Sillago schomburgkii Peters. Not examined.
Location of holotype not known.

Sillugo bostockii Castelnau. Not examined. Location
of holotype not known.

Sillago frazeri Whitley. Holotype WAM P2698 in
Western Australian Museum. SL 93min; vertebrae
16-10-11, total 37. Paratype WAM P2698, SL 68mm.
Whitley (1951, p. 65) placed S. frazeri into the
synonymy of S, bassensis, but an examination of the
holotype and a radiograph of the axial skeleton shows
this species to be a junior synonym of S. schomburgkii.
Whitley describes the juvenile colouration of this
spccies.

OTHER MATERIAL: Western Australiaz WAM PO 3
Mandurah; WAM PO 5 Mandurah; WAM PO 8-18
Shark Bay; WAM PO 21-26 Shark Bay; WAM
PO185-189 Dirk Hartog Island, Shark Bay; WAM PO
303 Mandurah; WAM P7605 Carnarvon; WAM
P7676-79 Denham, Shark Bay; WAM P12691-93
Murchison River; WAM P12694-97 Shark Bay; WAM
P12764-72 Bush Bay, Shark Bay; WAM P12816-21
Bush Bay, Shark Bay; WAM P13186-88 Newbeach,
Shark Bay; WAM P13193-202 Newbecach, Shark Bay;
WAM P14707-17 Denham, Shark Bay; WAM
P14743-44 Denham, Shark Bay; WAM P14752 Shark
Bay; WAM P15031-46 Denham, Shark Bay; WAM
P15194-221, Bibbadjiddy, Shark Bay; WAM
P15212-221, Monkey Mia, Shark Bay; WAM P15558
Geraldion; CSIRO C2303 Exmouth Gulf. South
Australia; WAM P15265-77 Point Prime; WAM
P15293-322, WAM P15323-44 Point Clinton; WAM
P15505-519 Port Augusta; SAM F829, SAM F1238-9,
SAM F1242, St. Vincent Gulf.
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DiacgNosIs

Dorsal fins X-XII, 1, 19-22; anal {in 11, 17-20;
lateral line scales 66-76. Vertebrae total 37.
Swimbladder without a median anterior
extension.

DESCRIPTION

Dorsal fins X, X1, XII, 1, 20-22; anal fin 11,
17-20 (Table 32). Lateral line scales 67-76 (Table
33); TR. 6-7 above, 8-10 below, 5-6 (usually 5)
scales between L. lat. and spinous dorsal fin
origin. Cheek scales in 4-5 rows, all ctenoid.

Proportional dimensions as percent of SL
(modal frequency within parentheses): Greatest
depth of body 19-22 (20); head length 24-27 (26);
snout tip to ventral fin origin 26-30 (28-29);
snout tip to spinous dorsal fin origin 30-33 (32);
snout tip to second dorsal fin origin 51-56 (53);
snout tip to anal fin origin 57-61 (58); least depth
of caudal peduncle 9-10 (9).

Proportional dimensions as percent of head:
Length of snout 39-44 (42); horizontal diameter
of eye 17-20 (18); least width of interorbital 16-19
(7.

VERTEBRAE:  16-17+8-11+10-13, 16-17
abdominal, 20-21 caudal, total 37 (Table 34).

COLOUR IN ALCOHOL: Body sand-brown to
pale silvery-grey, slightly darker above; a narrow
pale silvery mid-lateral band, with a brownish
band above, both bands may be indistinct; dorsal
fins with rows of small brownish spots; anal fin
pale yellowish to yellow with a white or cream
margin; pectoral fin hyaline with some dusting of
very fine spots, no dark mark or blotch at the
base; caudal greyish. Juveniles have a series of
dark blotches along the back and a row of 8-10
dark brown to black blotches along the sides from
behind the pectoral fin to the caudal fin base.

SwiMBLADDER: The anterior margin is incised
and without a median extension or anterolateral
tubular projections; the posterior extension is

ad
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single and narrows rapidly to a slender tube; a
duct-like process is present on the ventral surface
(Fig. 11C).

GEOGRAPHIC VARIATION

No geographic variation was found between
Western Australia and South Australian samples.

DISTRIBUTION

Western Australia from Shark Bay southwards
along the southern coast of Australia to eastern
South Australia. One unconfirmed report of this
species from Exmouth Gulf, W.A.

BioLoGY

Sillago schomburgkii {requents inshore sand
banks, bars and spits, and congregates in sandy
hollows. At high tide this species moves in schools
across the sand flats and retreats to the slopes of
the banks when the tide falls. The Western Sand
Whiting enters sandy estuaries in large schools,
and may penetrate to the limit of the brackish
water. At Mandurah and Leschenault Inlet,
W.A.; large schools appear during the summer
months. The Swan River once supported a large
population of this species, but in recent years,
apart from a few large catches during September,
1967, S. schomburgkii rarely enters this estuary,
as the substrate has become more muddy due to
reduced freshwater discharge following the
construction of reservoirs.

Mr H. Nicholls (pers. comm.) informed me
that schools of this species were netted in sandy
areas to the north of Exmouth Gulf, and can be
taken at Maud Landing, W.A,

The spawning season commences in September
and is completed by January in Shark Bay
(Lenanton 1969a). The juveniles frequent the
shallows of protected bays and inlets and move
into deeper water at maturity. The species attains
a length of at least 36 cm.

TABLE 32: FREQUENCY DISTRIBUTIONS OF DORSAL AND ANAL FIN RAYS OF SiLLaAGO
SCHOMBURGKHN

Dorsal rays 19 19 20 20 20 21 21 2] 22 22 22
Anal rays 17 18 17 18 19 17 18 19 18 19 20
Western Australia - 2 10 13 - 27 52 2 1 - -
South Australia 1 _ 2 5 1 5 42 7 15 7 1
TABLE 33: FREQUENCY DISTRIBUTIONS OF LATERAL LINE SCALES OF SILLAGO SCHOMBURGKI
Lateral line scales 66 67 68 69 70 71 7273 714 75 76
Western Australia 5 11 15 13 18 6 5 2 - - -

South Ausiralia - 1 6 7

10 9 10 8 4 3 1
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TABLE 34: VERTERRAE OF S/LLAGOD SCHOMBURGKIN

Abdominal 6 16 16 t6 17 17
Modified 8 9 10 t1 9 10
Caudal 13 121 10 1t 10
Western Australia 13 19 I t 1
‘South Australia - 14 [} - - -

Sillago (Parasillago) attenusta new. species

Slender Whiting
(Figs. 12A, 13C, 10)

MATERIAL Exarined

Tvres: Holowyper SL 110 mum collected by Mr
Erdman, April-June, 1948 al Turwu Bay. Ras Tapura
upper bay Zaul Island, Persian Gult. Registered USNM
147039 in the Lniled States Natiopal Musenm.

ParaTyres, USNM 207449 (3) SL 110-189 mm, daga
g above, collegted with hololype, USNM 147959 (2
cxchange specimens now WAM PO 491). USNM
147835 (13), SL 41.0-36.3 mm, 8§ miles south ol Al
Khobar, Persian Gulf, USNM 147588, SL 65 mm,
Chaschuse bland, near Dumman, Persian Gull.

DiaGNOSIS

Dorsal fins XI11-XI1l, 1, 19-21; anatl [in 11,
18-20; lateral line scales 73-77. Vertebrae total
37-39.

DESCRIPTION

(Based on the holotype and 18 paratypes: 4
paratypes SL 106-18% mm, [4 juveniles SL. 11-66
mm. Characters  for holotype  given in
parentheses).

Dorsal fins NXII-XMI, I, 19-21 (XI1, 1, 21y
anal 1. 18-20 (11, 20}, Lateral line scales 73-77
(76).

TR. 6-7 above, §-10 below (6/8), 5 scales
between L, lat. and spinous dorsal origin. Cheek
scales in 2 rows, cycloid above, eycloid or ctenoid
below.

Proportional dimensions us percent of Si:
Greatest depth of body 15-17 (15); head length
26-28 (27), juveniles 27-29; spout tip to ventral
fin origin 29-30 (31), juveniies 28-31: snout tip to
spinous dorsal lin origin 31-33 (31), juveniles
32-36; snout Lip to seccond dorsal fin origin 54-36
(35), juventles S4-57; snout tip to anal fin origin
56-59 (58), juveniles 55-60; leasi depth of caudal
peduncle 6-8 {6), juvenilcs 6-7.

Proportional dimensions as percent of head:
Length of snout 38-41 {37), juveniles 34-39;
horizontal diameter of eve 21-24 (23), juveniles
25-29; least width ol interorbital 15~17 (13),
juveniles 15-18,

VERTEBRAE:  (Dissected) 13-2-20 (1), 15
abdominal, 22 caudal, towai 37 (Radiographs)

total vertebrae 37 (1), 38 (9), 39 (1).

CoLOUR IN ALCOHOL: (holotype), Body with
faint blotches in two series laterally, the upper
row of about 8-9 spots, the lower mid-lateral row
with H) spots; a row of indistinet spots or bloiches
along the hase ol the spinous dorsal tin; dorsal fin
with the anterior most interspinous membranes
dusted with black spots: membrane of the second
dorsal fin sparsely dotted black; tips ol the caudal
fin dusted black, other fins hyvaline, Juveniles
with a well defined mid-lateral horizontal row of
9 elougate spots on body just below lateral line;
between the lateral line and the base of the dorsal
fins is @ horizontul row of abow 12 small spots
ending before the last ray ol the dorsal fin; a
longitudinal row of very small spots along centre
of back, 2 spots predorsally, 4 spois below
spinous dorsal fin, 8-9 spots below second dorsal
fin and on caudal peduncle, (A darker spor is
occasionally present on upper part ol the opercle
in some paratypes). '

SWIMBI ADDER: Almost transparent and a much
more delicate strueture than other Siflago species.
The one specimen examined has an elongate oval-
shaped bladder withou anterior extensions and
possibly without & posterior extension: the most
posterior pari of the swimbladder was damaged,
but two rudimentary posterior estensions may be
present as there were two round holes in this
region. A delicate duct-like process was present
on the pasterior ventral surface (Fig. 12A).

DISTRIBUTION
Persian Gulf.

REMARKS

Little is known of this species and further
material should be studied to elucidate the
structure of the swimbladder and the osteology.
Two species are known from the Persian Gulf, the
other species is represented by USNM 147959 (D.
NI, 1, 20-21. AL 11, 22, 1, lat. 68-69, vertebrae
14-7-13 and is probably related to S. sifiama ; the
swimbladder was not studied.

DERIVATION

From the

attenuated,

lalin  ‘altenuatus’  nieaning

Sillago (Parasillago) asiatica McKay

Asian Whiting
(Fig. 10E, 17)

Sillugo asivtica NMcKay, 1983, pp. 613-4.
Maittrial EXAMINED

Tvres: Holotype: SL 131 mm, forwarded hy Mr T.
Wongratana from Chantaburi. Gull of Thailand, May,
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1975, Registered QM 113263 in the Queensland
Museum.

PAaRATYPES: QM {12913 (15), OM 113264 (4)
Chantaburi, Thailand. QM 113262 (THUP 00344)
Taiper Markers, Taiwan.

DIAGNOSIS

Swimbladder with three anterior extensions,
the middle onc projecting forwards and the
anterolateral ones recurved backwards along the
swimbladder; a single posterior  extension.
Vertebrae total 34,

DESCRIPTION

{Based on the holotype).

Doarsal lins X1, 1, 21 (X1, 1, 20-22); anal fin {1,
22 (11, 21-23) (Table 3%5). Lateral line scales 70
(67-70) (Table 36). TR, 4-5 abave 8-9 below, 4
scales between L. lar. and spinous dorsal fin
origin. Cheek scales in 2 rows, all ¢cycloid.

Proportional dimensions as percent of SL
(range of paratypes within parentheses): Greatest
depth of body 17 (16-18), head length 27 (27-29);
snout tip to ventral fin origin 28 (28-30); snout tip
to spinous dorsal fin origin 34 (33-35); snout tip
1o second dorsal fin origin §7 (55-38); snout tip to
anal in origin 36 (55-57); least depth of caudal
peduncle § (7-8).

Proportional dimensions as percent of head:
Length of snout 36 (36-42); horizontal diameter
of eye 22 (19-23); least width of interorbital 19
(TR-21.

VERTEBRAE: 13-14 4+ 5-7+ 13-16, 13-14
abdominal, 20-21 caudal, total 34 (Table 37).

CoLour IN ALCORoL: Head and body pale
sandy brown to light fawn, an indistinet pale mid-
lateral band is present on some specimens but
absent on others; belly paler, almost white;
opercle and preopercle transparent with a
crescentic patch of line black-brown spots in a
pigmented area the shape of the gill arches on the
inside of the gill caver, showing through. Fins
hyaline, the margins of the unpaired fins finely
spotted with brown; the upper and lower margins
of the caudal fin dark brown to almost black.

SWIMBLADDER: An anterior median exieision
of the swimbladdcr projcets forward 1o reach the
basioccipital; at each side of the base of the
median extension is a simple tubufar extension
that is sharpty recurved to extend along the
swimbladder posteriorly for a distance of a tenth
up to almiost half its total length; a single tapering
posterior extension projects into the caudal
region; a duct-like process is present from the
ventral surface ol the swimbladder to the
urogenital opening.

Tad
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GEOGRAPHIC VARIATION

This new species 1s known from two localities
only.

IISTRIBUTION

Gulf of Thailand and Taiwan. This species is
possibly widespread.

REMARKS

This species was originally discovered in a small
sample ol Siflago from Taiwan, and at that time
was considered to be a subspecies of Siflago
Japonica.  Furthes  matenal  from  Taiwan
contained a specimen of Sillago japonica with a
typical swimbladder and vertebrae count, Mr T.
Wongratana of the Marine Fisheries Laboratory,
Banghok forwarded a number of Thai sillaginids
for identilication and this collection provided
sufficient materiad of Sillugo asiatica 10 be
conlident that the swimbladder shape and
vertebrac counts were beyvond the variation
cncountered in Sillugo japonica. The arches on
the frontal bones are wider than those of S
Juponiva, and the suborbital shelf is of different
shape.

Siltago soringa Dutt and Sujatha is almost
certainlv a senior synonvm of S asigfica but is
reported 1o differ in having the swimbladder with
shorter recurved extensions and the postcoclumic
part of the swimbladder relatively shorter.

DFRIVATION
From the latin *Asiaticus’ meaning Asiatic.

TABLE 35 FrreQueNcy DISTRIBUTIONS OF DORsAL
AND ANAL TN Ravs o0 SHEAGo 45147104

Dorsal rays 20 020 20 2 2002 2
Anal rays 21022 20 22 023 22 23
Taiwan - t - - - - -
Thaitand 1 2 2 13 ] 3 2
TABLE 36: FREQUENCY INSTRIBUTIONS OF LATFRAL
LiNE SCAI FS OF SIHLLAGO ASLATICH

Lateral tine scales &7 68 69 70
Taiwan - { .
Thailand 1 3 6 5
TABLL 37; VIRTERRAE GF SrLL 460 ASLaTICA
Abdominal 13 14 14 {4
Modified 5 5 6 7
Cuudal 16 15 14 13
Taiwan - . | _
Thailand ] 3 3 2
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Sillago (Parasillago) soringa Dutt and Sujatha
Soringa
Sillugo sarinza Dot and Sujatha, 1983, pp. 611-614,
Fig. J,
MATERIAL EXAMINED

None. Holotype (F7734/2) and four paratypes
tF7715/2) in the Zoological Survey of india, Calcutta.

DIAGNOSIS

Swimbladder with three antenor extcnsions,
the middle one projecting forwards and the
anterolaicral ones recurved backwards for a short
distance along the sides: a single short posterior
extension. Vertebrae total 34,

DESCRIPTION

(Based on Dutt and Sujatha).

Dorsal fins XT, 1, 21; anal fin 11, 22, Lateral
line scales 64-68. TR, 3-4 above 9-10 bclow.
Cheek scales in 2 rows, upper row cvcloid, lower
row ctenoid.

Proportional dimensions as percent of SL:
Greatest depth ol body 17- 19: head length 28-29;
snoul tip 1o ventral fin origin 30-31; snout tip 1o
spinous dorsal fin origin 34-33: snout rip lo
second dorsal fin origin 56-38; snout tip to anal
lin origin 54-56; Proportional dimensions as
percent of head: Length of snout 38-40;
horizontal diameter of eve 24-29; least width of
interorbital 19-21.

VERTEBRAE, 34; 5-7 modified.

CoLour 1IN ALCoHO!: Dorsal side and upper
flanks grecy brown, becoming paler laterally;
lower lanks and ventral side milky  white.
Spinous dorsal with minute diserete black dots on
membrane; they are more numberous lowards the
distal half especially in the anterior half of the fin.
In the soft dorsal, running parallel to and close to
the anterior edge of each ray, is a more or less
continuous grey band. The membrane of anal fin
is also provided with minute black dots, but to a
lesser extent than the spinous dorsal. Pectorals
and ventrals hyaline with golden tinge. Caudal
hyaline, with fine hlack dots.

SwiMBLADDER: Lanceolate, with a median
linger-like extension and a pair of recurved
cxtensions at anterior end; the swimbladder bears
a single tapering posteoelomic extension and a
blind tubufar duct which arises from the middle
of its ventral side, aboul 4/5 the distance from its
anterior end, to terminate blindly ncar the vent.

REMARKS

Although Dutt and Sujatha (1983) regard their
S. soringe as a distinct species, the close similarity
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to S. asigrica indicates that the latter species is a
junior synonym of 8. soringg. | relain both
species pending a full study ot the Indian
material.

Sillago (Parasillago) indica McKay, Duu and
Sujatha new species
[ndiau Whiting
(Fig. 3E)
Silluge parvisquaemis: Durn and Sujatha, 1980, pp.

372-373.
(non Sillago porvisquarais Gill),

MATERIAL EXANINED

Hooryee: Zoological Survey of Indig, Caleutta, SL
127 mm, Visakhapatnam, Iodia, collected K. Sujatha,
June 8, 1979,

PArATYPES, (data as holotype) BMNH London, SL
158 mm; QM 120386, SL 140 mm; MNHN Paris, SL 122
mni.

DiAGNOSRIS

Dorsal fins XL, 1, 21-22; anal fin 11 22-23;
lateral line scales 68-70; total vertebrae 34 of
which 3 are modified; swimbladder with bifurcate
anterior extension, anterolatcral  extensions
recurved and extend to ventral duct, posterior
extension single; a dark band on sides sometimes
broken into blotches,

DESCRIPTION

(Based on material above and description by
Dutt and Sujatha).

Dorsal fins X1, 1, 21-22: anal fin 11, 22-23
(21-23). Lateral line scales 68-70 (69-76, 80 in
onc). TR. 6 above, 11-12 below. 5 scales between
L. lat, and spinous dorsal fin origin. Cheek scales
in 2=3 rows all cycloid except for oceasional
ctenoid scale posteriorly.

Proportional dimensions as percent of SL:
Greatest depth of body 18-217 head length 28-29;
snout tip to ventral lin origin 30-31: snout tip t0
spinous dorsal fin origin 33-34:; snout tip 10
second dorsal Tin origin 33-57: snout tip 10 anal
Iin origin 54-57; least depth of caudal peduncle
7-8.

Proportional dimensions as percent of head:
Length of snout 37-40; horizontal diameter of cye
18-21; least width ol interorbital 18-21.

VERTEBRAF: total 34, 3 modilied.

Cotour IN AtcoHoL: Body light tan with a
dark brown 1o blackish band cornmencing behind
the upper part of the opercle and curving down
below the lateral ling for approximately two-
thirds its Jength and then continuing slightly
below or on the lareral line as a more or less
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broken hand or as distinct clongate spots or
blotches, to hypural flexure; head and cheeks
with line black dols; belly and lower sides may be
densely dotted, almost blackish; interspinous
membranes of {irst dorsal tin with very numerous
black dots; interradial membranes of second
dorsal and anal fin dusted with black dots, most
concentrated immedialely hefore cach ray; caudal
dusted with biack, lower lobe may be blackish,

SWIMBLADDER: Posterior extension single, long
and tapering to a fine point; anterior margin of
swimbladder with a well developed bilurcate
(rarely trifurcate) median extension that extends
anteriorly to each side of the basioccipital; a very
fine anterolateral tubular extension extends
forward and then sends off a rather convoluted ar
almost straight branch that recurves around the
lateral projections ol the main body of the
swimbladder 10 the ventral duct or beyond; the
main body of the swimbladder has lateral horns
entering the musculature anteriorly and is
somewhat serrated posteriorly: the postcoelomic
extension commences abruptly and continues
posteriorly as a long gradually tapering fine tube;
the ventral duct arises somewhat posterior to the
posteoelomic extension and continues posteriorly
and ventrally to behind the vent (Fig. SE). In two
of the three specimens examined the fine
anterolateral tube that extends alongside the
swimbladder is joined 10 and appears to
communicate with the sccond lateral horn-like
projection of the swimbladder.

DISTRIBUTION
East and west coasts of India.

REMARES

Sillago indica, reported as S. parvisquamis by
Dutt and Sujatha (1980) can be recognised by the
dark lateral band, low number ol vertehrae and
the complex swimbladder that resembles that of
Sillago sihame but differs in having a single
postcoelomic extension. This species was also
reported from Karwar by the above authors and
therefore has a wide distribution in India. 1t was
not collected by the CMFRI survey at Cochin
(Mckay, 1980).

As this rtevision was delayed by lack of
publishing funds 1 have included Sillago soringa
Dutt and Sujatha (1983) and have taken the
apportunity of describing Sillago indica pending a
revision of the sillaginid fishes of India by myself,
Dr S. Dutt and Mrs K. Sujatha. The sillaginid
fishes of Sri Lanka and Burma are little known
and require detailed study,

Sillago (Pargsillago) macrolepis Bleeker

Larpe-scale Whiting
(Fig. 4E, 131, 18)

Sillago mucrolepis Bleeker, 1859, p. 166 (Baisvis:
Bodeling, Bali); 1874, p. 72; 1877, pl. 389, fig. 1.
Guanther, 1860, p. 246, Meyer, 1885, p. 26
Evermann and Scale, 1907, p. 87. De Beaufort,
1913, p. 120. Fowler, 1928, p. 235; 1933, p. 416
1934, p. 422, Weher and de Beaufon, 1931, p. (71,
Herre, 1933, p. 40 1934, p. 38: 1953, p. 478
Munro, 1958, p. 17§; 1467, p, 346,

Marrriat Exanawen

Tyer- Not examined. Location ol the holotype is
unknown.

Omer MATERIAL: New RBritain (4); CSIRO A 139,
Ring Ring: CSIRO FOI1464, New Britain: CSIRO
FO1857 12), Talasea. Philippines (10); Mindanao;
USNM 57903, Zamboanga; USNM 145117, Coabato,
Mindanao River; USNM 150642 (2), Davao. Negros:
CAS-GVF 1606 (2), Dumaguete, Luson: 2 spevimens
from Manilta forwarded by the National Muscum, AM,
1.17482-018 (9), Lavore Creek Guadaleanal, Solomon
Islands.

DIAGNOSIS

A specics with 51-56 jateral line scale, 19-21
dotsal rays, 19-21 apul rays, and no haenial
bridpe overlying the swimbladder.

NDFESCRIPTION

Darsal Ting X1, 1, 19-21% anal fin 11, 19-21
(Table 38) Lateral line scales 51-55 (Table 39).
TR. 4 above, 6 below. Cheek scales in 2 rows,
maostly cycloid.

Proportional dimensions as percent of SL:
Grealest depth of body 18-20; head length 24-3t);
sitout tip to ventral fin origin 27-30; snout tip to
spinous dorsal origin 30-33; snout tip to second
dorsal fin origin 52-55; snout tip to anal fin origin
53-53; least depth of capdal peduncle 7-8.

Proportional dimensions as percent of head:
Length ol snout 27-29; horizontal diamecter ot eyt
25-32: least width of inierorbital 17-18,

VERTEBRAE: 14 abdominal, 20 caudal, total 34.

Corour N ALCOHOL:  Yellowish, darker
above, with a diffuse silvery longitudinal mid-
lateral band: dorsals dusky with a narrow
blackish margin. Juveniles with a series of small
brown spots, one on each side along the back al
the base of the dorsal fins; first dot
commencement of spinous dorsal, second about
middle of spinous dorsal, third below fourth
dorsal ray, fourth below eleventh dorsal ray, and
last spot below end of raved dorsal fin.

SwimeLADDER:  Well  developed  without
anierior and posterior extensions in juveniles; a
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duct-like process present from the ventral surface
of the swimbladder to the urogenital aperture.
Adult specimens not vet exammined,

DISTRIBUTION

Recorded from the Indonesian Archipelago,
New Britain, Solomon Islands and the Philippine
Islands (see Fig. 18).

REMARKS

Evermann and Seale (1907, p. 87) recorded a
lateral hne count of about 60 in two specimens
trom Bulan, Luzon; lateral line scale counts |
have made on the material listed above range
from 51 35. Dutt and Sujatha (1980, pp. 372-74)
record §. macrolepis from Visakhapatnam, [ndia.
Their material, with a lateral line scale range of 60
(o 67 and with 3 modifted haemal vertebrae,
belongs to S. furea.

TABLE 38:  Freouency DISTRIBUTIONS OF Dorsat
AND ANAL FIN RAYS OF 811 1AGO MACROLEPIS

Dorsal tays 19 19 19 20 20
Anal rays 1w 20 21 20 21
New Britain - 3 1 -
Solomon Islands 2 7 - - -
Philippines 1 4 | [ [
TABLE 39: FRUQUENCY DISTRIBL TIONS OF LATERAL

LNt SCALES OF SILLAGO MACROLEPIS

Lateral line scales S1 52 53 54 S5
New Britain - - | | -
Solomon Llslands - - 6 1 ]
Philippines | ! 4 l -

Sillago ( Parasillago) argentilasciata Marnn and
Montatban

Silver-Banded Whiting
(Fig. SA)

Sillugo argentifasciara Martin and Montalban, 1933,
pp. 2267, pl. 1, Tie. 3 (Lombucan Island,
Palawan, Philippines). Herre, 1953, p, 478, No.
1175).

MaTtRIAL Exavinen

Tyers: The hololype and 1wo  paralypes  were
deposited in Lthe collection of the Fish and Game

Administration.  Dr Geampo, Narional Muscum,

Manila informed me (pers. conn, September 27, 1966)

that the type specimens were destroyved during World

War Il.

DracNosts

Dorsal lins X1, 1, 17-18; anal fin 11, 17; lateral
line scales 66. No irregular dark blorches on sides;

a wide, brilhant, silvery, longitudinal band on
each side of the body. Cheek with three rows of
scales, those on the upper row cycloid, and on the
fower two rows ctenoid.

DELSCRIFTION

(Based an Martin and Montatban 1935).

Dorsal fins X[, 1, 17-18; anal fin 11, 17; lateral
line scales 66. TR. 5 above, 9 below, Cheek scales
in three rows, the upper row cycloid, the lower
two rows cienoid.

Proportional dimensions as percent of SL:
Grealest depth of body 19-20; head length 29-30;
least depth of caudal peduncle 8.

Proportional dimensions as percent of head:
Length of snout 38-42; horizontal diameter of eye
28-29; least width of interorbital 18.

Corour N AvrcodoL: Dull silvery white; a
well-pronounced, brilliant, silvery, tongitudinal
band, widest between the anterior portions of
anal and second dorsal, runy on side from above
base of pectoral to buse of caudal; anteriorly this
band is below the lateral line and posteriorly irs
upper edge touches it; breast and opercle brilliant
sifvery: upper portion of each dorsal spine and
ray sparsely dotted with blackish; all other fins
hyaline.

DISTRIBLTION
Lumbucan Island, Philippines

REMARKS

Sillago urgentifasciata was not included in the
large amount of marterial examined from Lhe
Philippines. Further collecting at the type locality
and the designation of « neotype is necessary Lo
resolve the identity of this species. This species is
similar (o Sillugo ingenuia any may prove Lo be a
senior synonym; see also remarks under Sillaga
mgenuhd.

Sillago (Parasillapo) lutea, new specics

Mud Whiting
(Figs. 10D, 13H-I, 18)

Sillago macrolepis: Dunt and Sujatha, 1980, pp. 372-74
(non Sillago macrolepis Bleeker).

MaTrRIAT ExamiNgD

Tyees: Holotype: ST 130 mm, collected by trawl net
in Exinouth Gulf, Western Ausiralia, February, 1968,
R.I. Mckay. Registered WAM P15928 in the Western
Auastralian Museum.

PARATYPES (377): WAM PO 605-17, PO 752-3, PO
22 64, Admiralty Gulf, WAM PO 676-82, Borda
Island: CSIRO C2361, Dampier Archipelago; WAM
PI15878-910, PO 335-59, PO 361-5, PO 386-442, PO
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492-583, PO 601-4, PO 683-735, CSIRO (2553,
Exmouth Gulf; WAM PO 762, King Bay; WAM PO
787-92, PO 960-9, Mitchell River area; WAM PO 465,
PO 470-71, Nichol Bay; WAM PO 469, West Moore
Island; Western Australia. WAM P14261, P14398,
P14480-3, P15093-106, Darwin, Northern Territory.
WAM P13223, AM IB5890, QM 111101 (4), Gulf of
Carpentaria, Queensland.

OTHER MATERIAL: (4) Visakhapatnam, India, August
4, 1981, K. Sujatha, S.L. 108-120 mm.

DI1AGNOSIS

Dorsal fins XI, 1, 20-22; anal fin 11, 21-23;
lateral line scales 67-72. Normally 13 abdominal
vertebrae. Swimbladder with a median anterior
extension and with or without rudimentary
anteriorly directed anterolateral projections;
posterior extension single. A small species taken
by trawl net.

DESCRIPTION

(Based on the holotype and 33 paratypes from
Exmouth Gulf, Western Australia. SL 120-141
mm. Characters for the holotype given in
parentheses).

Dorsal fins XI, 1, 20-22 (XI, 1, 22); anal II,
21-23 (11, 22) (Table 40). Lateral line scales 67-72
(69) (Table 41). TR. 6-7 above, 9-11 below
(7/10), 5 scales between L. lat. and spinous dorsal
fin origin. Cheek scales in 2 rows, mostly cycloid,
occasional specimens with a few ctenoid scales
posteriorly.

Proportional dimensions as percent of SL:
Greatest depth of body 16-20 (17.3); head length
27-29 (28.8); snout tip to ventral fin origin 28-32
(29.2); snout tip to spinous dorsal fin origin 32-35
(34.6); snout tip to second dorsal fin origin 55-58
(55.4); snout tip to anal fin origin 52-56 (55.4);
least depth of caudal peduncle 7-8 (7.9).

Proportional dimensions as percent of head:
Length of snout 37-43 (40.6); horizontal diameter
of eye 20-24 (19.8); least width of interorbital
18-21 (19.3).

VERTEBRAE: 13-14+4-11+10-17, 13-14
abdominal, 20-22 caudal, total 33-35 (Table 42).

COLOUR IN ALCOHOL: Body light sandy-brown
above, pale brown to whitish below, with an ill
defined silvery mid-lateral band; margins of
scales may be slightly darker giving a vague
meshwork pattern to the body above the lateral
line; fins hyaline, the spinous dorsal fine
membrane tipped with a fine dusting of black; no
dark spot at the base of the pectoral fin.

SWIMBLADDER: A short median anterior
extension and with the anteriorly directed
anterolateral projections rudimentary or well

developed; posterior extension single; a duct-like
process on the ventral surface present. The
swimbladder is similar to that of Sillugo japonica.

GEOGRAPHIC VARIATION

Samples from Napier Broome Bay, and
Mitchell River at Admiralty Gulf had fewer
modified vertebrae (4-7) instead of the normal
(7-10) of the other samples from Admiralty Gulf
and elsewhere. Larger samples from Admiralty
Gulf should be counted for verification.

DISTRIBUTION

Exmouth Gulf, W.A., northwards and
eastwards to Gulf of Carpentaria. India and Sri
Lanka.

BioLoGgy

This species is commonly associated with the
Banana Prawn Penaeus merguiensis de Man in
northern Australia, and occurs most abundantly
on muddy or very silty substrates. Large catches
are taken by prawn trawlers but as the species
attains sexual maturity at SL 100 mm (ripe
females 104-120 mm) and grows to only 16 cm,
the catch is of no commercial importance at
present.

REMARKS

Sillago Iutea may be confused with Sillago
sthama and Sillago japonica. The swimbladder
and cranial osteology is very similar to that of
Sillago japonica, and occasional specimens have
the same vertebrae count. Sillago {utea was
originally considered to be a subspecies of Sillago
Japonica but as the majority of specimens have 13
abdominal vertebrae and a total of 33 rather than
14 abdominal vertebrae and a total of 34, and
attain sexual maturity at a smaller size, the two
species are believed to be valid ones despite an
obvious relationship. The scales between the
spinous dorsal origin and the lateral line afford
reliable external determination of the two species
as S. lutea has 5 scales and S. japonica 3.

This species may be widespread throughout the
Indian Ocean as a small sample from the southern
and middle part of the Pearl Banks, Gulf of
Mannar, Sri Lanka, appeared to be S. lutea with a
vertebrae count of 13-9-10, but with a slightly
more expanded tip to the subocular shelf.
Specimens from India agree well with Australian
material.

DERIVATION

From the latin ‘luteus’ meaning belonging to
mud.
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TABLE 40:  FrEQUENCY INSTRIBUTIONS OF DORSAL AND ANAL FIN RaYs 0F

SHtaGa 1 uTEa

Dorsal rays 20 20 20 2 21 21 22 22 22

Anal rays 21 22 23 2+ 22 23 21 22 023

Western Australia 6 3 - 1 45 16 2 5

Northern Territory - 3 - 1 11 3 - 1 -

Queensland - 1 1 - 3 - - - -

TABLE 41: FreQuency DisTrIBUTIONS OF LATFRAL LINE SCArEs o

S iAGo LUTEA

Lateral line scales 67 68 69 70 71 72

Western Australia { 14 2 24 6

Northern Territory 5 2 1 1 -

Queensland - 4 - - .

TABLE 42: VERTEBRAE OF SWLLAGO [ UTEA

Abdominul 13 13 13 13 13 13 13 3 13 13 13 13 13 13 13 14 14 14 14
Modified 4 5 S 6 7 8 8 8 9 Y 9 10 10 10 11 8 9 9 10
Caudal 17 15 16 15 14 12 13 14 11 12 13 10 11 12 1w 12 11 12 10
Western Australia 1 1 29 7 248 1 - 1m 9 - 59 3 1 - 3 1
Northern Territory - - - 1 - | - 2 2 - 3 1 - - 1 ~ - -
Queensland - - - - - - | - - 2 - - 3 - - - - = -

Sillago (Parasillago) japonica Temminck and
Schlegel
Shiro-gisu or fapancse Whiting
(Figs. 3B, 11A-B, 14Q, 16)

Sillago jeponica Temminck and Schlegel, 1843, pp. 23,
24, pl. 10, fig. 1 {Japan). Richardson, 1846, p. 223,
Bleeker, 1833, p. 28: 1858, p. I, 1859, p. 163,
1875, pp. 69-71; 1877, pl. 389, fig. 6; 1879, p. 9.
Glinther, 1860, pp. 244-5; (880, p. 66. Gui, 1861,
pp. 503-4, Steindachner and Doderlein, {885, p.
192. Jordan and Snyder, 1901, p. 109; 1902, p. 487.
Smith and Pope, 1906, p. 478. Jordan, Tanaka and
Snyder, 1913, p. 187, Fowler and Bean, 1922, p.
69. Jordan and Hubbs, 1925, p. 248. Reeves, 1927,
p. 10, Mori, 1928, p. 6. Fowler, 1930, p. 654; 1931,
p. 302: 1949, p, 51, Weber and de Beaulort, 1931,
pp. 170, 173-4, Herre, 1945, p. 118 1953, p 478,
Boesemian, [947, p. 38, Tomivama aud Abe, 1958,
pp. 1171-6. Munro, 1958, p. 178; 1967, p. 347,
Hotta, 1961, p. 62. Whitehead and loysey, 1967, p.
139,

Sillugo sthama: Steindachner and Doderlein, 1885, p.
192 Nogusa, 1951, pp. 153-5; 1960, p. 26. Ueno
and Fujita, 1954, pp. 11820, lig. 1. Okada, 1953,
p. 236. Hotla, 1961, p. 62, pl. 33, fig. 99.
Takahashi, 1962, p. 24, pl. 57. Kawanabe, Saito.
Sunaga, Maki and Azuma, {968, p. 34. (non
Sillago sihama Forskal).

MATIRIAL EXAMINED

Tyer- Sillago joponica Temminck and Schlegel. A
radiogruph of the lectotype selected by Boesernan (1947,

p. 38), regmstered No. 367 in the Rijksmuseum van
Natuurlijke Histoire, Leiden, way kindly forwarded by
Dr M. Bocseman, the vertebrae count of 14-8-13 agrees
well with material collected from Japan.

Omaer MaTErRIAL: Japan (92); WAM 15523-6,
Tsuyazaki, Fukoka Prefecture, Kyushu: Dr Y. Okada
36-136, 56~138, Ajura Coasl, Seseho City, Kyushu; Dr
Y. Okada 56-177-8, Kyushu, trawled; WAM PO 67-70
Tokyva, USNM 44876, USNM 26241, USNM 92787,
LISNM 75968, USNM 573528, USNM 59670, USNM
57591, AMNH 17126, lapan, no location; USNM
I8795, USNM 49085, USNM 49804, USNM 71349,
Tokyo, AMNH 13165, Mivadsu, Kyoto; AMNH 88§,
QM 112698-9, QM 113261 (2), Sagami Bay: AMNH
3709, AMNH 13699, Shimnosaki market; AMNH 13162,
Toba, Honsu {sland; USNM 151662, Mikawa Bay;
USNM 22563, Awa: USNM 71343, Tsurunga; USNM
71291, Shimizu; USNM 71348, Kagoshima;, USNM
39669, Yamagawa; LUSNM 151811, Toba market;
USNA 152510, Nagano Prefecture.

korea, (2); USNM 143407, Fusan. Taiwan (8); WAM
PO 475, THUP 02372, QM 113276, Taipel; USNM
76635, USNM 76636, Takao. China (5); USNM 87031,
Foochow; USNM {30330, Ningpo, Chekiang; USNM
130476, Tsingtao, Shantung, USNM %6101, Wen-chou.
East Asia, USNM 37984, no locality.

DIAGNOSIS

Dorsal fins XI, 1, 21-23; anal fin I, 22-2
jotal  vertebrae 35 (8-9 modified vertebrae
overlapping posterior extension ol swimbladder).

Swimbladder with anterior projecting extensions
and a single posterior extension.

22-24;
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DESCRIPTION

(Based on 24 examples from lapan. SL 103-208
mm),

Dorsal fins X1, 1, 21-23; anal fin II[, 22-24
(Table 43). Lateral line scales 70-73 (Table 44).
TR. 5-6 above, 8-10 below, 3 scales between L.
lat- and spinous dorsal fin origin, Cheek scales
2 rows, upper tow usually cycloid. Lower row
with cycloid und ctenoid scalgs.

Proportional dimensions as percent of SL
(modal frequency within parentheses): Greates
depth of body 15-19 (17-18); head length 26-29
(27): snout tip to ventral fin origin 28-32 (29);
snout tip to spinous dorsal lin onigin 31-36 (33),
snout tip to second dorsal fin origin 53-58 (56);
snout tip o anal lin origin 53-57 (56); least depth
of caudal peduncle 6-8 (7).

Proportional dimensions as percent ol head:
Length of snout 34-42 (37); horizontal diameter
of eye 19-25 (20); least width ol interorbital 18-22
(22).

VERTEBRAE: 14+ 8-9+12-13, 14 abdominal,
21 caudal, total 35 (Table 43).

COoLOUR IN ALCOHOL: (from Tomiyama and
Abe). Body greenish-grey above. the dorsal part
of the head being the darker, and whitish below;
anterior and posterior dorsal fins mostly hyaline,
the membrane between the [irst and second and
the second and third dorsal spines having minute
dark brown dois; margins of dorsal fins with a
few dark brown spots; anal and ventral fins
hyaline; pcctoral fins hyalinc with the upper
margin and base dark greenish; caudal whitish
with dark margins.

SWIMELADDER: Posterior extension single, long
and tapering to a slender point; anterior margin
of swimbladder with a long median extension
reaching to, or almost 1o, the basioccipital, and
on each side at the anterolateral surface, is a long
slender anteriorly directed blind tubular extension
almost as long as the median one (Fig. 11A-B),
All specimens examined from Taiwan and Japun
(9) were as above, thc specimens from Korea and
China wcre not examined, identification in the
latier examples was from vertebrae counts and
external characters.

GEOGRAPHIC VARIATION
No peographic variation was observed.

DISTRIBUTION
Japan, Korea, China and Taiwan.
BioLoGy

Nogusa (1951, 1960) has described the
chromosomes and Ueno and Fujita (1954) the

development of the egg; both authors referring
the species to Sillago sihuma,

Sitlago japonica 1s the common whiling of
Japan, occurring in bays on shallow sandy {lats.
It attains ar Icast 22 cm in length.

REMARKS

Sillago japonica is externally very similar (o
Siltago sihama and has been frequently confused
with the latter species. Positive identification is
alfordcd hy the shapc of the swimbladder and the
vertebrae count. Cranial osteology, otoliths and
lwypural plate morphology also permits the
identification of S. japonica. | have examined
only two species from Japanese waters, 8.
parvisquarnis and S, japonica. 1 suspect that a
third species may be discovered by trawling
vessels.,

Sillago osiatica sp, nov. has been confused wilh
Sillago japonica ; the two spccies are sympatrie in
Taiwan. The swimbladder morphology and
vertebrae counts allows the two species to be
readily identified.

FrEQUENCY DISTRIBUTIONS OF DORSAL
AND ANAL FIN
Rav8 oF St LAGO JAPONICA

TABLE 43

Dorsal rays 21 2t 21 22 22 22 2 23
Anal rays 22 21 24 22 23 2 23 24
Japan 5 12 1 750 10 1 1
Korea - - - - 2 - - -
China - - - 3 - 1 -
Taiwan - 1 - 2 4 - - -
TABLE 44;  FrREQUENCY DISTRIBUTIONS OF LATERAY

LINE SCALES OF SH LAGEO JAPONICA

Lateral Line

Scales [ 1 R (| 72073 74
lapan - - f 9 18 ki |
Korea - - - 1 1 - -
China - ~ - 2 - - -
Tawan 1 - - - - { -
TABLE 45: VERITBRAL 0t SILLAGO

TAPONICA

Abdominal 14 14

Modificd 9 8

Caudal 12 13

Japan 9 4

China 1 -

Taiwan 2 N
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Sillago (Parasillago) ingenuua new species
Bay Whiting
(Fig. 8C, 14P)
Sillago argentifasciata, Shao and Chang, 1978, p. 9;
1979, pp. 695-705 Dutt and Sujatha, 1980, p.

371-375 (non Sillago argentifasciata Martin and
Montalban).

MATERIAL EXAMINED

Types: Holotype: SL 142 mm, collected form
Chantaburi Gulf of Thailand, May 1975, explosives,
forwarded by Mr T. Wongratana. Deposited in the
collection of the Marine Fisheries Laboratory,
Department of Fisheries, Bangkok, Thailand.

ParaTYPES; QM 112916 (14) data as above.
Deposited in the Queensland Museum.

OtHER MATERIAL: QM 116750-56, 116796-815,
Torres Straits, 1974,

DIAGNOSIS

Dorsal fins XI, 1, 17; anal fin 11, 17; lateral line
scales 66-70; no black spot on pectoral base;
swimbladder with a short median anterior
extension and about 5 small pointed anterolateral
projections (Fig. 8C); no wide distinct silvery
lateral band; 13 abdominal vertebrae; cheek
scales ctenoid.

DESCRIPTION

(Based on the holotype and 14 paratypes SL
105-158 mm. Characters for holotype given in
parentheses).

Dorsal fins XI, I, 17 (X1, 1, 17); anal fin II, 17
(11, 17); lateral line scales 66-70 (69). TR. 3-4
above 8-9 below (4/9). Cheek scales in 2-3 rows
(3) all ctenoid.

Proportional dimensions as percent of SL:
Greatest depth of body 16-20 (18); head length
27-29 (27) snout tip to ventral fin origin 28-32
(29); snout tip to spinous dorsal fin origin 32-34
(33); snout tip to second dorsal fin origin 55-57
(57); snout tip to anal fin origin 54-58 (55); least
depth of caudal peduncle 6-8 (7).

Proportional dimensions as percent of head:
Length of snout 37-42 (37); horizontal diameter
of eye 19-23 (23); least width of interorbital 19-20
(20).

VERTEBRAE: 13-9-11 (3), 13-10-10 (3),
13-11-9 (1); 13 +9-11+9-11; 13 abdominal, 20
caudal; total 33.

COLOUR IN ALCOHOL: Head and body pale
sandy brown to light fawn; no conspicuous mid-
lateral silvery band; no dark spot at base of
pectoral fin; all fins hyaline. The opercles are
almost translucent and the dark brown inner
surface shows through. Tip of snout dark in some
paratypes.

SWIMBLADDER: A short median anterior
extension is present in the 10 specimens examined,
but appears to be longer in the larger individuals;
five short, pointed anterolateral projections are
present, the anterior two on each side projecting
almost laterally, the posterior ones pointing
posteriolaterally; a single tapering posterior
extension; a poorly developed duct-like process is
present ventrally.

DISTRIBUTION

Known from the Gulf of Thailand, Taiwan,
Northern Australia and India.

REMARKS

Sillago ingenuua resembles Sillugo lutea in
appearance and like the latter species may not
attain a large size. The fin ray counts and lateral
line scale counts agree to some extent with those
of Sillago argentifasciata, but the absence of a
well defined silvery mid-lateral band, the ctenoid
upper cheek scales, and the smaller eye of Sillago
ingenuua suggests that both species are distinct.
The swimbladder of this new species resembles
that of S. ciliata and S. analis, but the lateral line
scale count differs from both species and the
vertebrae count if quite distinct. The frontal bone
arches are considerably narrower than those of S.
ciliata and S. analis, and the suborbital shelf is of
very different shape.

DERIVATION

From the latin ‘ingenuus’ meaning free-born,
in reference to Thailand.
REMARKS

The peritoneum of S. ingenuua is black-brown;
S. lutea has the peritoneum pale, with scattered
black dots or speckled areas.

Sillago (? Parasillage) microps new species
Small-eyed Whiting
MATERIAL EXAMINED

Hovrotypre: SL 170 mm, collected by D.K. Lawless,
Taipei Market, Taiwan, registered USNM 208326 in the
United States National Museum,

PARATYPE: SL 198 mm, registered USNM 208327,
data as above.

DIAGNOSIS

Dorsal fin XI, 1, 19; anal fin 11, 19; a small eye
(14-16% head length); vertebrae 13-5-16; cheek
scales cycloid.

DESCRIPTION

(Based on the holotype and paratype.
Characters of the holotype given in parentheses).
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Dorsal fins (X1, 1, 19) X1, I, 19; anal fin (I1,
19) 11, 19. Lateral line scales (68) 69. 5 scales
between L. lat. and spinous dorsal fin origin.
Cheek scales in 2 rows, all cycloid.

Proportional dimensions as percent of SL:
Greatest depth of body (18.3) 16.7; head length
(27.0) 27.8; snout tip to ventral fin origin (29.4)
30.8; snout tip to spinous dorsal fin origin (34.7)
35.4; snout tip to second dorsal fin origin (56.5)
58.0; snout tip to anal fin origin (56.5) 57.5; least
depth of caudal peduncle (5.9) 6.6.

Proportional dimensions as percent of head:
Length of snout (40.2) 43.6; horizontal diameter
of eye (16.0) 14.0; least width of interorbital
(15.6) 15.4.

Eye diameter as percent of snout length (37.8)
33.3.

VERTEBRAE: 13 abdominal, 5 modified, 16
caudal; 13+ 21; total 34,

COLOUR IN ALCOHOL: Body very pale brown,
darker above, belly white; faint longitudinal pale
brown lines on lower sides; a longitudinal
greenish-grey mid-lateral band below lateral line;
fins translucent, the spinous dorsal with a dusting
of fine brown spots.

RENARKS

This new species is known only from the
holotype and one paratype from Taiwan,
collected with two specimens of Sillago
parvisquamis, and one specimen of Sillago
sthama. The cranial osteology and swimbladder
structure is unknown at present.

DERIVATION
In reference to the small eye.

Sillago (Parasillago) vincenti McKay

Estuarine Whiting
(Figs. 4B, 12B, 13E, 14C)

Sillago vincenti McKay, 1980, pp. 378-381, Fig. 1A-C
(Kavanad near Neendakara, Kerala Staile, India).

MATERIAL EXAMINED

Hororyee: T116, SL 207 mm, Mandapam Camp,
India.

PARATYPES: AMS 1.21423-001 (1), CMFR1 (4),
USNM (2), WAM P26850-001 (1), Mandapam Camp
(10); Kavanad, Kerala State, India. ANSP 143065 (2),
BPBM 22899 (4), BM 1980.4.2,1 (1), CAS 45628 (2),
CMFRI (31 defleshed), MNNH 1980-1121 (1), NSMT -
P18653 (1), QM 117299 (2) 10 17778-9 (otoliths), RUSI
(1), UMMZ 205336 (1), Mandapam Camp (10); Cochin,
Kerala State, India.

DiaGNOSIS

Body uniformly coloured, second dorsal fin
spotted; anal fin 11 22-24. Swimbladder with a

single posterior extension, a short bulbous
projection anteriorly with one to three
anterolateral lobate or recurved projections; no
tubular extensions anteriorly.

DESCRIPTION

Dorsal fins X1, 1, 21-23; anal fin 11, 22-24 (see
Table 46). Lateral line scales 70-74 (see Table 47).
TR. 5-6 above, 13-14 below. Cheek scales in 2
rows all cycloid.

Proportional dimensions as percent of SL:
Greatest depth of body 16-20; head length 26-29;
snout tip to ventral fin origin 26-30; snout tip to
spinous dorsal fin origin 31-35; snout tip to
second dorsal fin origin 52-55; snout tip to anal
fin origin 54-55; least depth of caudal peduncle
6-7.

Proportional dimensions as percent of head:
Length of snout 40-46; horizontal diameter of eye
17-22; least width of interorbital 16-19.

VERTEBRAE: 14 abdominal, 4-6 precaudal,
14-16 caudal; 14+ 20, total 34 (see Table 48).

COLOUR IN ALCOHOL: Body light olive above;
belly whitish; margins of scales darker; spinous
dorsal hyaline with the tip of membranes dusky or
blotched; soft dorsal hyaline with 5-7 rows of
blackish spots; anal fin whitish.

COLOUR IN LIFE: Body and head sandy to light
olive above, scale margins darker, sides silvery
with a golden tinge, belly white; head with a
deeper golden tinge, the snout, preorbital and
suborbital areas translucent, showing the golden
surface on the lachrimal and suborbitals below;
the ventral surface transparent to translucent with
a pink hue. Eye with a silver iris, somewhat
golden on the outer surface, snout tip dusky and
the frontal bones outlined with darker
pigmentation; opercle yellowish-gold. Pectoral
fin base yellow to gold. Ventral fins white with
yellowish tips. Spinous dorsal fin hyaline with the
tip of the membranes dusky and blotched with
irregular areas of very fine dust-like black spots;
rayed dorsal fin hyaline to pale white 5-7 rows of
blackish spots that may become somewhat
confluent in large examples. Anal fin hyaline to
milk-white with white or yellowish tips. Caudal
fin hyaline to dusky with the lower lobe and
posterior margin darker in some specimens. Sides
of body without a well defined silvery lateral
stripe.

SWIMBLADDER: The anterior extremity has a
very short bulbous projection with onc to three
anterolateral lobate or recurved projections (Fig.
12B). The posterior postcoelomic extension is
single and tapers to a point; a duct-like process is
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present on the ventral surface and continues to
the vent.

DISTRIBUTION
Estuarine areas of Kerala State, India.
BioLoGy

McKay (1980) reported females of 250 to 277
mm running ripe in late January to early
February. 1t occurs with Sillago sihama
apparently in mixed schools on muddy substrates.

REMARKS

This species is very similar in external
morphology to Sillago sihama. A dissection of the
posterior part of the swimbladder is required for
field identification.

TABLE 46: FREQUENCY DISTRIBUTIONS OF DORSAL
AND ANAL FIN RAYS OF SILLAGO VINCENTI

Dorsal rays21 21 22 22 22 23 23 23
Anal rays 22 23 22 23 24 22 23 24

Kerala State 2 1 26 31 3 1 9 1

TABLE 47: FREQUENCY DISTRIBUTIONS OF LATERAL
LINE SCALES OF SILLAGO VINCENTI

Lateral Line Scales 70 71 72 73 74
Kerala State 4 31 25 11 3
TABLE 48: VERTEBRAE OF SILLAGO VINCENTI
Abdominal 14 14 14 14
Modified 4 5 6 4
Caudal 16 15 14 17
Kerala State 1 15 2 1

Genus Sillaginodes Gill, 1861.

Sillaginodes Gill, 1861, type by original designation
Sillago punctata Cuvier, 1829,

DIAGNOSIS

Dorsal spines X11 to X111, dorsal rays 25 to 27;
anal fin with 11 spines and 21 to 24 rays; lateral
line scales 129 to 147; swimbladder with a
posterior extension but no duct-like process to the
urogenital aperture; vertebrae 42 to 44. One
species.

Sillaginodes punctata (Cuvier)
King George or Spotted Whiting
(Fig. 5C, 12F, 13X, 145, 16)
Sillago punctata Cuvier. in Cuvier and Valenciennes,
1829, p. 413 (Port King George). Quoy and
Gaimard, 1834, pp. 671-2, pl. 1, fig. 1. Giinther,
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1860, p. 245. Schmeltz, 1869, p. 16; 1879, p. 44.
Castelnau, 1872, p. 93. Klunzinger, 1879, p. 370.
Macleay, 1881, p. 201. Waite, 1904, p. 31; 1921, p.
100, fig. 152, Stead, 1906, p. 574; 1908, p. 66, pl.
36. McCulloch, 1921, p. 60. Fowler, 1930, p. 654.
Roughley, 1951, p. 49, pl. 17. Parrott, 1959, p.
201.

Sillaginodes punctata: Gill, 1861, p. 505.

Siflaginodes punctatus: McCulloch, 1927, p. 50, pl. 21,
fig. 183a. Waite, 1928, p. 7. Fowler, 1933, pp.
431-2. Sandars, 1945, p. 107. Whitley, 1948, p. 19;
1955, p. 331; 1962, p. 105; 1964, p. 43. Scott, 1962,
pp. 186-7.

Isosillago maculata Macleay, 1879, p. 34, pl. 4, fig. 3
(King George Sound).

Isosillago punctata: McCulloch, 1911, pp. 59-60.

MATERIAL EXAMINED

TYPES: Sillago punctata Cuvier. A radiograph of the
two syntypes registered A.3148 in the Museum National
d’Histoire Naturelle, Paris, forwarded by Dr M. Blanc,
shows the vertebrae to number 21-6-17 and 21-7-16.
The largest specimen approximately 285 mm in total
length is here designated lectotype.

Isosillago maculata Macleay. The location of the type
specimens are unknown, Stanbury (1969) makes no
mention of the types, and they are not listed in the
collection of the Australian Museum. McCulloch (1911,
p. 60) made an examination of the types and states ‘I
find that the number of spines and rays in the dorsal and
anal fins are incorrectly stated in the original
description. There are thirteen spines in the first dorsal
and one spine and twenty-four or five rays in the
second; the anal has twenty-four spines and rays in all.
In these and all other characters they agree with Sillago
punctata, Cuv, and Val.,........".

OTHER MATERIAL: Western Australia (53); WAM PO
4, Mandurah; WAM P7197, Bussleton; WAM P7898,
Denmark; WAM PO 71, Frenchmans Bay, Albany;
WAM PO 73-91, Oyster Harbour, Albany; WAM
P15030, Oyster Harbour, Albany; WAM P15684-712,
Albany. South Australia (121); WAM PO 225-39,
Denial Bay, Ceduna; WAM P15384-422, Baird Bay;
WAM P15643-53, Port Lincoln; WAM PO 246-63,
Port Lincoln; WAM P15345-51, Dutton Bay; SAM
F1874-5, Cowell; SAM F1894 (2), F1899 (2), F1903 (2),
F1905 (2), F1925 (3), Shallowwater Point (Shoalwater
Point); WAM P15494-504, Port Augusta; SAM
F1861-2 (2), F1928 (3), Wallaroo; SAM F1927 (2), near
Moonta. Victoria (31); WAM PO 642-53, Port Phillip
Bay; WAM PO 736-46, San Remo; WAM PO 802-9,
Port Franklin.

DIAGNOSIS
A large species with 129-147 lateral line scales.
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DESCRIPTION

(Based on 35 examples from Oyster Harbour,
near King George Sound, Albany, Western
Aunstratia. SL 223-268 mm). Total known
variation within parentheses (see Tables 49, 50)).

Dorsal fins XI1-XI111, 1, 25-27 (X11-X111, 1,
25-27); anal fin 11, 21-23 (11, 21-24). Latcral line
scales 129-141 (129-147) {usually 134-139), TR.
13-17 above, 16-20 below, 8-10 scales between
the L. lat. and spinous dorsal origin. Cheek scales
in 6-8 rows, the anterior scales cycloid, the
posterior scales ctenoid.

Proportional dimensions as percent of SL:
Greatest depth of body 14-18; head length 24-26;
snoul 1ip 10 ventral fin origin 26-29; snout tip to
spinous dorsal fin origin 30-32; snout tip 1o
second dorsal lin origin 49-52; snout Lip lo anal
fin arigin 57-60; least depth of caudal peduncle
5-6.

Praportional dimensions as percent of head;
Length of snout 40-45; horizontal diamaier of eye
17-21; least width of interorbital 13-16.

YrRTERRAER: 20-23 abdominal, 5-7 madilied,
14-18 caudal; 20-23 +21-23, total 42-44 (Table
51).

Coltovk IN ALCOHOL: Pale golden-brown,
arevish-brown, or dark olive-green  above;
whitish, pale brown or silvery below wih
reflections of mauve, blue and green when fresh;
back and upper sides with oblique rows of small
round dark brown to rusty-brown spots, lower
sides with open-spaced rather scatiered round
dark spots; belly white, without spots; dorsal fins
uniform dark greenish-brown to light brown
sometimes spotted with darker brown; anal fin,
pectorals and ventrals pale brown to hyaline;
caudal greenish to brownish, finely dusted with
hrown.

SWiIMBLADDER: Very elongate with a single
slender  tapering  posterior  estension;  (wo
anrerolateral  extensions  or  horns  project
anteriorly; anterior part of 1he swimbladder iv
bound to the abdominal cavity by short collagen
fibres: no duct-tike process to the urogenital
aperture s present.  Cuvier (1829) stales
incorectly that the rear of the swimbladder is
forked.

GUOGRAPHIC VARIATION

No geographic variation was encounfered,
Sandars (1945, p. 107) found that S. punciata was
host 1o two species of monogenetic parasites,
Microcotyle parasillaginae and M. sillaginge pnd
stared ‘Althongh the two parasites arc very closely
related, they are certainly dilferent species, bul

whereas M, sillaginae occurs only on fish from
Victorian waters, M, purusiliaginae is from fish
from  Western  Australian  waters’.  The
dixtribumion of bath parasites may be of value in
delimiting two populations of S. puncitata for
closer study.

DISTRIBUTION

Iutiecn Bay, Western Ausiralia southwards
along the southern coast of Western Australia,
South Australia and Victoria. Ogilby (1893, p. 99|
records this species as occasionally reaching as far
north as Port Jackson, N.S.W.

BioLoGy

Juveniles are common in tdal estuaries and
creeks, particularly those which flow into semi-
enclosed bays and coastal *lakes’. The juveniles
appear to be mos1 abundam on Zastere and
Posidonia seawced banks in shallow sheltered
areas, moving ouwl into the deeper water of the
bays at a size of abour 10 ¢cm. Large catches of
small fish of 10-20 co are made in the sheltered
ureas ol large bays, especially during the sunmer
months, the larger [lish although present
throughout the bay, are concentrated in decper
water of 1 to 10 fathoms, generally 1n sand gutters
or adjacent to banks. The fargest adufts observed
are normally solitary fish in deeper water of 7 to
10 fathoins where they are associated with broken
bottom. weedbanks or sand gutters. The offshore
range of the species 15 not known; adolt fish are
taken along the coasal beaches and may entes
cstuarics in considerable numbers during March
in Western Austratia,  Adult  temales with
developed ovaries are rarely netted in shallow
water but have been capiured by spearfishermen
in 3 to 5 fathoms in coastal bays and offshorc
waters in south-western Western Australia,

Maximum weight attained is about 10 Ibs. Scott
(1962) reports that this fish can atain a length in
excess of 70 cm. One 9 1b, lish was taken by speir
at Triggs island, Western Australia.

Important commercial lisheries are developed
in St. Vincent and Spencer Gulfs, at Kangaroo
Island, and the west coast bays to Ceduna, South
Australia. Smaller [isheries oceur in Victona, and
at Atbany and Bunbury, Western Auslralia.

Genus Sillaginopsis Gill

Sillaginopsis Gul_ (B&l, p. 505, 1ype by originatl
designation.  SiWlogo  dominu  Cuvier. 1824
(= Cheilodipterus panijus Hamillon  Buchanun,
1822).

Silluginichihys Bleeker. 1874, p. 63.1ype by original
desiwnution, Silluge dominag Cuvier, {429,
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TABLE 49:  FREQUENCY DISTRIUUTIONS Of DORSAL AnD Anal FIN Rays o1
SH.LAGINODES PUNCTATA

Dorsal rays 25 25 2 26 26 27 27 27
Anal rays 2 23 0 22 023 22 213 M
Western Australia 4 5 - 1 25 6 6 3 -
South Australia 5 16 3 3 62 14 - 2 1
Victoria - K} 1 - 12 4 1 2 -

TABLE 50: FREQUENCY DISTRIBUTIONS OF LATERAL

LINE SCALES OF SILLAGINODES PUNCTATA

Lateral line scales 128 130 132 134 136 138 140 142 144 146

129 131 133 135 137 139 141 143 145 147
Western Australia 1 3 - 6 8 5 3 - - -
South Australia i 6 6 8 14 7 2 3 2 -
Victoria - - | 2 - 1 1 - 1 2
TABLE 51: VERTEBRAE OF SN LAGINODES PUNCTATA
Abdominal 20 210 2t 2 2 2 Mo ox»n o2t o2 2 0222 2 202 02
Precaudal 6 5 5 5 6 [} 7 7 7 5 5 6 6 7 7 6
Caudal 17 16 17 18 16 17 14 15 16 16 17 15 16 14 15 15
Western Australia - - - - 3 1 - 3 2 2 - 21l 1 1 ]
South Australia 1 - 2 2 4 - 2 i 5 3 4 1 - 2 -
Victoria - 1 - - ] 3 - 1 2 2 3 5 9 3 - -
DIAGNOSIS Siltaginopsis panijus, Fowler, 1933, pp. 432-3. Palckar

Head much depressed; eyes small and partly
eovered by the eonstricted orbits; mouth small
with the lower jaw shorter than the upper. teeth
villiform, in bands on jaws and vomer, the outer
row of teeth in the jaws slightly enlarged, with the
two anterior-most teeth in the upper jaw larger
than the remainder. Scales small, the lateral line
with 84 {0 90 scales. Dorsal fins with 10 spines,
the second filamentous, and 25 to 27 rays; anal
tin with 2 spines and 24 to 27 rays. Branchiostegal
rays § or 6. Swimbladder absent or vestigial.
Vertebrae 15+ 27 =42, One species.

Sillaginopsis panijus (Hamilton-Buchanan)

Gangetie or Flathead Whiting
(Figs. 5D, 13Y-Z, 14R, 16)

Cheilodipterus panijus (Hamilton-Buchanan. 1822, pp.
57, 367 (Ganges estuaries). Day, 1876, p. 315.
Sittago domina Cuvier, in Cuvier and Valenciennes,
1829, p. 415, pl. 69 (Pondicherry). Swainson, 1838,
p. 205. Cantor, 1850, p. 1003, Bleeker, 1853, p. 34;
1859, p. 167. Ginther, 1860, p. 246. Day, 1869, p.
299, 1876, p. 315: 1878, p. 264, pl, 58, fig. 3; 1888,
p. 791. Lloyd 1907, p. 128. Mookerjee, Ganguly
and Mazumdar, 1946, p. 564.

Sitfaginopsis domina, Gill, 1861, p. 505. Fowler, 1930,
p. 634,

and Bal, 1955, p. 128. Misra, 1962, pp. 231-2, Dutt
and Sujatha, 1980, pp. 371-374.
Siltugo  panijus, Day, 1876, p.
Krishnayva, 1963, pp. 391-412.

315 foolnote.

MATERIAL EXAMINED

Tyees. Cheilodipterus pan{jus Hamilton Buchanan,
Location of holorype unknown.

Sitlago domina Cuvier. Holotype dried skin registered
AS5450 in the Museum National 13’ Histoire Naturelle,
Paris. No verlebrue count is possible.

O1HER MATERIAL: WAN P15370-9 (15) Bay of
Bengal. SOSC 4 (5), Lar. 21°52'N, Long. 91°36"E.

DIAGNOSIS

Dorsal fins X, 1, 26-27; anal fin 11, 24-26;
lateral line scales 84-88; total vertebrae 42, head
greatly depressed, eye very small.

DESCRIPVION

(Based on 10 examples from the Bay of Bengal
SL 95-293 mm).

Dorsal fins, X, 1, 26-27; anal fin I, 24-26.
Lateral line seales 84-88. TR. 6 above, 13 below,
6-7 seales between L. lat, and spinous dorsal
origin. Cheek scales in 3-4 rows, eyeloid and
ctenoid (mostly ctenoid, but some cyeloid scales
on all examples).
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Proportional dimensions as percent of SL
(modal frequency within parentheses). Greatest
depth of body 14-16 (14-13); head length 28-30
{29); snout tip to ventral fin origin 30-33 (31);
snout tip 10 spinous dorsal fin origin 31-34 (33
snout tip to second dorsal fin origin 45-47 (47);
snout tip to anal fin origin S1-54 (54); least depth
of caudal peduncle 6.

Proportional dimensions as percent of head:
Length of snout 40-43 (43); horizonial diameter
of eve 3-11 (7), a specimen of 95 mm was 10.7, all
others were Jless than 7.4; least width of
interorbiral 14-18 (18),

VERTEBRAE: 15 abdominal, 27 caudal, total 42.

SWIMBLADDER: No swimbladder was observed,
although Cuvicr (1929) states ‘The air bladder
appears like a silvery dot. the size of a pin-head,
suspended above the base of the siomach in a
transparent  and very thin membrane’. Na
aecessory duct.

CorLour v ALconoL: Body light brown above,
paler to whitish below. Fins pale brownish with a
light dusting of fine black sputs.

DISTRIBUTION

Pondicherrv northwards along the Coromandel
coast, Ganges delta, Burma, southwards to

Malaysin - and  rarely to  the Indonesian
Archipelago.
BioLocy

Sitlaginopsis panijus attains a length of 44 cm,
and 1s a commercially important fish captured by
nets and longlines in the Hooghly and Ganges
delta. Krishnayya (1963) studied the otoliths and
size-nge compositions ol the eommercial catches
from the Hooghly estuary and arrived at the
conclusion that S. panijus probably spawns twice
a year during the months November to February
and August to Scptember and the juveniles
migrate towards the upper reaches during March
and April and during December where they
remain for {wo to three months. Sexual maturity
is attained at a length of about 120 mm. Cuvier
(1829) found numerous sinall fishes and crustacea
in the gut conments Mookerjee, Ganguly and
Mazumdar (1946) recorded the gut contents of 10
specimens and found them to be feeding primarily
on crustacea, algae, and fish.

REMARKS

The small eves, flattened head, [ilamentous
second dorsal spine, and the lack of a
swimbladder suggests demersal adaptation to
muddy water conditions. FFowler (1933) placed
this  speeies  in a  Separate  subfamily

Sillaginopsinae, a procedure not adopted in this
revision,

TABLE 532! FREQUENCY DISTRIBUTION OF DORSAL
AxD ANAL Fin RAYS OF S 4GINODPSIS PANILS

Dorsal rays 26 26 20 27 27
Anal rays 2425 2% 2 2%
Bay ol Bengal | 9 | ] 3
TABLE 53¢ FREQUENCY DISTRIBUTIONS OF LATERAL
LINE SCALES OF SILILAGINOPSIS PANLIUS

l.ateral line scales 84 83 86 87 84
Bay of Bengal 5 | 4 1 2z
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Fic. 1. A. Sitlago (Parasillago) ciliara showing modified caudal vertebrae overlying the posterior extension otl~ l.he
swimbladder and the tubular duct-like process arising from the ventral surface of ihe swimbladder. B. Modified
ventral fin of Silfugo (Silluginopodys) chondropus.
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FIG. 2. A. Sillago (Sillaginopodys) chondropus Bleeker (from Bleeker). B. Sillago (Sillago) sthama (Forskal). C.
Siflago (Sillago) intermedius Wongratana (from Wongratana). D. Sillago (Sillugo) parvisquamis Gill (from
Tanaka). E. Silfago (2 Sillago) megacephalus Lin (from Lin).
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Fic. 3. A. Sillago (Parasillago) ciliata Cuvier (from Grant). B. Sillago (Parasillago) anafis Whitley (from Grant).
C. Sillago (Parasillago) maculata maculata Quoy and Gaimard (from Grant). D. Sillago (Parasiilago)y maculata
burrus Richardson (from Richardson). E. Sillago (Parasillago) maculata aeolus Jordan and Evermann (from
Martin and Montalban).



60 MEMOIRS OF THE QUEENSLAND MUSEUM

Fic. 4. A. Sillago(Parasillago) bassensis bassensis Cuvier (modified from Quoy and Gaimard) B. Sillago
(Parasillago} vittata sp. nov. C. Sillago (Parasillagoy robusta Stead (from Grant). D. Sillago (Parasiflago)
schomburgkii Peters (from Scott). E. Sillago (Parasillage) macrolepis Bleeker (from Bleeker).
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FIG. 5. A. Sillago argentifasciata Martin and Montalban (from Martin and Montalban). B. Siflago (Parasillago)
Jjaponica (from Bleeker). C. Sillaginodes punctata (Cuvier) (from Quoy and Gaimard). D. Sillaginopsis panijus
(Hamilton-Buchanan) (from Day). E. swimbladder of Sillugo indica.
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Fia. 7. Swimbladders of A. Sillago parvisquamis. B. Sillago maculata maculata.
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C

FiG. 8. Swimbladders of A. Sillago intermedius (after Wongratana). B. Sillago chondropus. C Sillago ingenuua
(anterior half only).
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Fi1G. 9. Swimbladders of A-D. Sillago analis. E-H. Sillago ciliata. 1-L. Sillago bassensis flindersi.
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Fic. 10. Swimbladders of A. Sillago maculata aeolus. B. Sillago maculata burrus. C. Sillago vittata. D. Sillago
lutea. E. Sillago asiatica.
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D-F. Sillago robusta (Western

C. Sillago schomburgkii.

FiG. 11. Swimbladders of A-B. Sillago japonica.
Australia). G-J. Sillago robusta (Queensland).
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Fi1G. 12, Swimbladders of A. Sillago attenuata. B. Sillago vincenti. C~E. Variation in anterior part of Sillago lutea.
F Sillaginodes punctata.
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FiG. 13. Dorsal surface (suborbital shelf) of the third suborbital bone (right side) of A. Sillago sihama. B. Sillago
parvisquamis. C. Sillago attenuata. D. Sillago boutani. E. Sillago vincenti. ¥,G. Sillago japonica. H,L. Sillago
lutea. 3. Sillago macrolepis. K. Sillago ciliata. L. Sillago analis. M-0. Sillago vittata. P. Sillago maculata
maculata. Q. Sillago maculaia aeolus. R,S. Sillago robusta (New South Wales). T. Sillago robusta (Shark Bay,

W.A.). U,V. Sillago bassensis bassensis. W. Sillago schomburgkii. X. Sillaginodes punctata. Y,Z. Sillaginopsis
panijus.
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F1G. 14. Otoliths (right side) of A Sillago sihama, Madras, India. B. Sillago parvisquamis, Taiwan. C. Sillago
vincenti, India. D,E. Sillago ciliata, Sydney. F. Sillago analis, Shark Bay. G. Sillago maculata maculata, New
South Wales. H. Sillago maculata burrus, Shark Bay 1. Sillago maculata aeolus, Singapore. J. Sillago bassensis
bassensis, Western Australia. K. Siflago bassensis flindersi, New South Wales. L. Sillago vittata, Shark Bay. M
Sillago robusta, New South Wales. N. Sillago robusta, Western Australia. O. Sillago schomburgkii, Shark Bay.
P. Sillago ingenuua, Thailand. Q. Sillago japonica, Tokyo. R. Sillaginopsis panijus, Bay of Bengal. S.
Sillaginodes punctata, South Australia.
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